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,ABSTRACT 

This is one of several ^hcrt-tera courses developed 
to assist in the training of vaste witer treataent plant operational 
personnel in the tests, aeasureaentjs, and report preparation required 
for coapliance %iitix their NPDES ,Pe?aits* This Staff Guide provides 
.step-by-*"Step guidelines on course planning, dev^lcpaent and 
iapleaentation invo^ving^ classrooa instruction and latcratory 
application of critxcaT learning outccaes. Part I is concerned with 
the adainistrative aspects pf the training prograi* Part II consists 
of instructional staff guidelines on technical content, learning 
objectives, ' and lesson-ty-lesson guides for the self-acnitoring 
procedures contained in this course. Included in this docuaent are 
■aterials related to deteraining dissolved oxygen, pH, fecal 
colifo'ra, Kater flov, suspended solids, and chlorine. (C5) 
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, . • ' J • PREFACE 

^ -TO TH£ pSER Of THI^' MANUAL 

' fockctr'OUHd.flf Effluent $elf-Wc^f tor fng Requirement 

•wHi|\l?ajssdge the'fed^ Watep Pollution Cbntrol Act Anendments of 1972 
,.(P(*tJlij: iifw.*$2-500) a new 'j^^tmit/ pi^ogram was created to repV^cfe.hnd ImproMe 
^ttpjptlJtfei 6drUe^ permit fyst^ which existed under the 1899 Refuse Act/ ^ 

.yn^et'thi^' ^-972 ffct*. the Unlteet; States- Environmental Protection Agency is 
required to estabUsh/nalfdnal effluent limitations and' national treatment 
peVfdmancfe standards for all^ sources of^water .pol lution, including not 
<m^y aunitipAl- ^iscbVg^cs? but also" factoriej , animal f.eedlots , ^nd power 
'pljf^ts/- ' These effli/ent iJmtlEations are the maximum amount of a pollutant 
that, any discharger m^y release into a water^body. 

' > ' ^ ' \^ 

'In order to^ irrstire that the* prescribed effluent limits are met. gvery 
tnschdt9er>S» required' to obtain an* NPDES (National Pollutant Discharge 
:ph\Wd^Xibn Systml P^rtnh, Types of-water discharge sources for which a 
;pejT3tt required .irtcTud^k.^ wastewater treatment facilities ; manu- 

' feDCtuj^-tng ptants;^ a§Mct|ltUrie, .'forestry , mining and fishing operations, and 
ath^r .SBryice^ wHolesaTe," retail » and commercial establishments having opera- 
nt i<>0S-*wMch result in .clHcft^rge o'f water to the Nation's bodies of wate^^. 

' Tiye' NP!0E$' P'er^riti^i^^^AOt^ to pollute. To th^ contrarys a Permit 

^Sttjiuldlie^ ^i/hVt ntay^be^discharged, ^pd hrfw, much may be discharged over a 
.it^fineft -j^erl^rd of .tfme. E^ch'Permit is tailored to the discharger, and 
sets iixecifit fijni'ts, oto eacl> effluent. 

^ : ■ ' ^ . ' 

Furtherfrore^ the ftPDES PennH .^Iso requires dischargers to monitor their 
effluent^ performing $p«if1f<J tests and measurements at designa.ted fre- 
' querxf lies spec ff^ed thfe Individual Permit, and to report the amoant and 
nature- of all Vaste~^t>mpoMnts discharged. • ^ 

tr kjrtxm^^'i Assoctaigd ,wlth Se']f-Ho?>1toring Requirements 

. Cdmpri|;tce 'W*th .NPDES that aU specified tests and measurements be 

{>erfonfte4;ip'accord3l\'C9 vfit^^ specil%d by EPA and announced in the 

.fj&di&rk} R^g1ster> .•.Ortl;/'un9^r very limitejd conditions are deviations 'from • 

fTbese r€qu1rem€ii,ts'>re^tfte bdsis of an imnediate. massive, training f^eed to 
^pirpvidje' tf)^>e35tp^ treatment -personnel with the kfr^wledQe 

.awJ>fetni jpeqiffried' *tjo^''co^ the self-monitoring requirement. There 

• jfe' at 'pr«feht\5r'v^d€ range 'Of initial capal?ilities for performing tt)e tests- 

. dVi(^"ffe$ilr^e«fer^ii^l^^^ tl^e situation in the Var<5e, fully-staffed, 

,fi^nj^:*^4ppe<}'fllCi^4ty\lTi>fe^ or no training is' required, through^ 

^^alt i^hadf^^a#?^i|((^.^^ staff 1ft' ^11, inadequately-equipped 

^fi0Ut^€S^Jn:^M<^)1'■ftt i<i imie or no'^capability f^r 

- p&ffor%»i>«f* the re4jt(t?*€d^ te^^ts 4nd measurements . 
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This^is one of several 3pecial short-term courses recently developed' and 
currently under development by the Environm&ntaViV^tection Agency and I 
associated educational institutions. This Instructor's Gujde is intended to 
assist other training organizations in conducting training of .wastp water ♦ 
treatment plant operational personnel in the tests, measur^mentsfand report 
preparation required for compliance With their NPDES Permits. 



TRAINING AVAILABLE OR UNDER DEVELOPMENT TO MEET 
SELF-MONITORING REQUIREMENTS 



Title 

Basic Laboratory Sl^ills for Self- 
Mom toring Tests and Measurements 



Sel f-Moni toring Procedures Basic 
Parameters for Ilunicipal Effluents 



Effluent Monitoring Procedures* 
Metals Analyses 



Effluent Monitoring Procedures: 
Nutrients 



Effluent Monitotirg Procedures: 
Flaw Measurement and Sampling 
Techniques 



Any of the analytical courses of 
EPA National Training and Opera- 
tional Technology. Center for 
specific Permits 



Workers should take this who : ' ^ ' ' - 

Have ^little or no laboratory experience 
or training, and need to develop basic 
skills including use of balances; pre- 
paration of solutions and reagents/ 
names, characteristics, prepciration 
and care of common laboratory equipment 
supplies. This cour>se prepares students' 
requiring such training for entr'y into / ' 
the following named courses in which . 
procedures for designated tests and 
ineasurements are learned. 

Have ba^ic laboratory skills, desig- 
nated, above but need to learn one or , 
more of the procedures required for most 
or all municipal effl uents^^ i ncludifig 800^ 
fecal coliform, pH, SJspeYicied solids, 
flow, -and reporting of r^esult^T* 

Usually have completed the "^Basic Parameter^" 
course, but have h Perr^^it which require's 
report on one or more metal s« 

Usually have completed the "Basic Parameters" 
course, but have a Permit which requires 
periodic report on one or mone of thfe so- ^ 
Called "nutrients" including nitrogen and 
phosphorus. . - . , 

Have made arrangements whereby the*require<f 
1 abcjratory procedures are performed else- ' 
where by contract pr other Special- Arrange- < 
ment, and who are required only^to collect and 
care for samples, and to nrake $ucb' tests and 
measurements as must be made at the sampling 
site. 

Are professional chemists, microbiologists, 
or key laboratory technicians in lafg^ 
treatment facilities where they work f«il- 
time doing a designated series of 'dnalyticar. • 
tests and measurements. . 
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A Personal Not^ to the User of this Guide ' ^ ' 

•The need for" providing this training, and the nature of current efforts of 
th9 Environraental froteCtion Agency to'meet this need have beeci discussed in 
.foregdlhg"^ paragraphs. 

'..'-It ,T^$"^n\overs1mp1ifkation of-a classic "quotation to say that all that is. 
need^' td conduct training is to "put Mark Hopkins on orte etid of a log and a 
student oh th^. other.'" " It is almost as ^much an oversimplification to say that 
v.. all Ithat is' needed to conduct a course is^to bring together the students 
. 4nd \th^ instructional staff in a classroom and laboratory equipped with re-" 
qutsite e<)iiiprnent '.arid supplies for the * instruction to be delivered. 
•** ' * * 

.'Ashprt course such as this, involving, both classroom instruction and labora- 
tory application, and'"with critical learning outcomes to b^. achieved within 
a limited period of time, absolutely requires, careful , detailed planning, < 
\ preparatton, and implementation, ^feticulous attention to detail and effective 
staff -teamwork are essential at every step of course planning, development, 
. arjd implementation, * . - 

' . " ^ 

The .purppse of this Staff Guide is to provide you, the training staff member, 
' with , useful , practical' assistance on presenting this course in your own 
^ fai^ilities. The Guide is a resource. It ^s not a blueprint to be followed 
' tigidly or unthinkingly. Even withf this guide or any other form of assistance, 

y^u^ will have to plan » to thilik and to prepare in order to perform effectively 
, in 'CohdlJ'cting this Course, On the Other hand, tbis Guide should be helpful in 
' ^fetfu'cing, ttie am*oufit original development work you will have to do, and it 

shouTd be. heVBfuV i^ suggesting factors in course planning and pre'^entation 

which otherwise might be ignored or glossed over. 

. ,You are iny^teld, m -fact requested, to participate actively in makitio. this 
Guide- a livtng document which effectively represents the best experi*^ce *of 
allMfi planning, pVeparing for, conducting and terminating this course. 

^ Please provide thi-s 6ff\c^ v^ith your constructive suggestions for strength- 
ening and improv^ing upon^his Guide, based on your own experiences in conducting 
the course. Ybur recommendations will be fully considered in futdr^ editions 
of this and' other Staff Guides for other- courses of this series, *In the _ 
event that questions arise in interpretation of any aspect of this Instructors' 
Suide, please write or call: - 

- ' ^JDirector» National Training and Operational Technology Center 
V . ^ * Office^ of Water Program' Operations * \ ' ^ ' " 

.U.S. Envtronrjental Protection Agency 
' ' ' Cincinnati, 9H 45268 ^ .r^ ^" ^ ^ . 

\. . :Jeleptio.n^:, (513) 684-?501 ^ ^ ' 

Feryiat of^this Ftehua.l * ^ . 

This. manual consists .of two^ major parts. Part I is.fioncerned with administrative 
, ■ aspect^ of plajining, pr^epari^ig^ and conducting the'^urse, Part II cdnsists of 
^ufdan(^e to the instructional staff x>n the technical content, Iearning'0t3ject4ves 
to'be-'athieved by the students, and Tesson-by-Usson insttHictional guides for 
; .^e^ch 0^ the ^ev^ral se,]f-monitQring procedures covered in this oourse. 



Part I, which lirHiediat^ly follows, wiJ1^h^v.e §Aptest /v^l-ue to those conducting 
this course *far;the first tifne^or for tijle^ firsr fewUimes. Wlth'^racttce In 
conducting thB tralnlhg most organi^atfof)^ wiU develop their own adaptations - 
and raRiificatlons of this plan to m^et their' own requirernents and the specific 
situation. - . - * ^ 

^ ' ' '/ ' - ^ ^ 

It ^l$_s.trongly/iirged"that each Institution xond-uoting this training cQtirse 
develop its own >forma].^ version of such a guitje as this. ^ Staff tioes change; 
new personnel require indoctrination end. ^training on standard- procedures of 
^th'e organization they have ^ofned. R-uIbs afid/procedures prcwnu-lgated by 
regulatory authority do ci^ang^'; such changes wil? require adjustment in'course ' 
content. M\th repetition of speeffietj' taslcs^ many staff members, however " ' 
dedicated,^ do sl ip into u-neonsoous vari^tionst in practice cf ^missions th - 
d^taiU'which can subtly thange^'th^charaCjVr'.of the .course. , A. fj^rmal pUn * 
and guide, (jon^ci-oy^ly studied and Tol 1^5wed, can help the training instructor ♦ 
and the adm'inistratOr to avoid many pitfal-ls. ^ ^ • . • 

^Intelligent use of a ptan such as this» with variations as proven necessary/ 
cah^go^ far in kpe-pnng this course in' harmony with the needs of the student^ 
and'w.Uh requirements- of regulatory authorities. Above all, the course should 
ren^ain free of the di 5*tract i ons and last-mmute correctidns of errors or 
o^Ksjons discovered at untimely ■ stages in cotirSg^ preparation and presentation. 



PART I - COURSE PLANWNG AND MANAGEMENT . , ' . 

A. Course Plan and WorKing' ^ti^dtri^^'. 
Th'is'sectibn considers to'plc^: 

Responsifai } i ties in s^Tf-Thonf torfnq trainin<] 

' ' • . ' ^' ' , 
It is e^n inheren't respofrsibiTit> of any teacher ^to provide a learning 
situatfon wh'fch gl^fes^ ^^'^siudent. the best pQSsibl^opportunity to develop 
th^ t'cirgej:' Veve-I of fend5fT,edge-a>id sktlls. 

In a'ddition, apd not to be .over^oolced,. ^this- ccmrse involves a responsibility 
tp. the reguUtor^ ag^ncx^-|o: assure' that students acquire specified knowledge 
and skills artd tha;^. these 'skij Is. are; acquired to a level such that data re- 
ported by the student wtTl, be^acCepti^d as re]iable by the regulatory authority 

Announcing the course Z^-* ^' . ^ . ^ 

Ij^ii^ of <:our5€ announcements, and identifies specific 

U^lT5>rrmatfon which s)^aUl3:6'e^ provided in any course announcement. 

~ Sufimavy pi art for the course ' ' 



le-page summary of the 'course plan in which the reader can 
5 sul>ject. matter .i^pve rage;* days and approximate time allocations 



This is a Onc-payc iurmuarjr ui Lftc uyur:>t; p 

discover the sul>ject. matter .^^ove rage;* days and approximate time allocatio 
and the designation of. ^the strut tipnal specialty involved in presenting 
the instruction.?'' ' • / ' 



' course $c^u!e >" ^ > , ' 

This covers the same infomat,ii>n 'as- the suuvriary plan. The format is 
dgfferent, providing a d^y-b/rd^'y , hour-by-hour Class schedule. This 
-schedule -format has been foUnd^niOst practical EPA tr^ininq centers 
for more than ?0 years; It, work:^,^ _ It ,is. recor»inen<led for yot^r use. 

. Milestones course plannvna.^M preparal ion ^ 

Each member ^ of. the' traifiing^^^ individual and cooperative duties in 

plan'ning and .c&nd^trtg .tftt'^oursje. ' Much of .the responsibility of each 
st,aff me^mber.ls 6utT^ned:l5t«n-in t^iS^'Buid'e in the section on Training 
Staff (Outline p)l Jhe'^^ijtiis^one.ch^rt* shown here is an example of a plan 
to accomplisn necessary taslc's in a timely manner. It is necessary that 
each. training ini?t'ii:utfan-£tevfiJop its :Dwa 1i>gi sties of course preparation 
to meet. .the situ^^tion ^at h^lld. :It4s urged that a formal milestone chairt 
be developed//..' - > ' — ' ^- ' 

1^ Re s pon s i b-i 1 i t^^s Ay '^'i^f'-^nj 1 6 r 1 ng Tra i n i ng ' 

iTaFh-Vcat^ions^ .alMP&e^ ^ * - , 

^' Each ^prnvit^'is^uea Pollutant Discharge Elimination 

System (tiPDesnr^^lutfei'fl'^rograBi^of required self-monitoring arfalyses 
* . , Vof 'veffTu^nts- 3t«d^rlej>^ at pnescrlbed intervals. 



- - ••> 

1) The methodology to be followed ip performing the- se^lf-ynonitprlng ' 
tests and measurements is described in is'suanee^ in the Federal 

. Register (FR), ^ » ; • . ^ 

2) In some caSes, .two or more alternative prk^^ut-eV. are available * 
to the analyst for compliance with monitoring requirements. 

3) Provisions do e«ist whereby the reguUtory agencies (State and EPA) 
can recommend and permit use of methods not listed in the FR.^ .Pro- 
cedures for orderly application of accepted methods are described^^ 
in the FR issuance at the end of this section. It cannot b'e^too' 
strongly emphasized that the Permit-holder does not have- the' 
authority ta make a unilateral decision to introduce analytical 
procedur;es not found in the FR issuances or not specifically 
authorize^ by the appropriate regulatory authorities. 

Training Response to NPDE5/FR Requirements 

1) Methods taught in this and associated courses de^lo{^ by EPA 
are limited to tho§e most recently prescribed in T^suances ^of 
^the FR. . 

% 

2) ysu6l ly.Nwhen alternative methods are available^ the course will 
include only one of the alternatives. In planning the details of 
a specific course offering, a training representative should in 
every <*ase consult with responsible representatives of the 
regulatory agency in the area in which the course* is conducted. 
Thjs consultation should include detemination of: 

a) Which, if any. of mr e than one alternative analytixal method 
IS preferred (or re-uired) by the regulatory agency for the ' 
Permit-holders under its jurisdiction? 

b) What, if any. changes have occurred since the Jast course 
offerings which require adjustment in^'course contervt? 

c) What advice does, the regulatory agency Have to offer about 
the planned course presentation based on problems ei^countered 

in implementation of self-monitoring procedures, and in observa- 
tions of performance of past graduates from previous offerings^ 
of the course? * . * 

3) The training institution which fails to apply these elementary 
practices, with a result of sometimes teaching inappropriate 
methods, stands* in danger of committing a serious dis$er^^c« to 
those it purports to serve** * ^ , 

a) To the students enrolled in the course; and 

b) To the Permit-holding organizaltion , which is beting 

^ led to believe that through this training the qualifying 
> student will perform self monitoring tests and measuremlvits in 
accordance wi th 1?)etKods approved by the regulatory authority.*' 
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Responsibilities ^n Accreditation of Students 

1) Successful completicm of this course of training wjll be a factor 
used by many, regulatory agencies in, the accreditation or certifi- 
cation of treatment pilant personnel .to oerform self-monitoring 
tests, and measurepients. ^ ^ * * , 

2) The tnstructiona] staff ^as a responsibility to provide 'a learning 
experience through which the qualifying student will have every 
expectation of being able to perfom the required seli-moni tonng 

■ procecjures in a satisfactory manner on return to ni\ normal working 
environment. 

3) Student Evaluation and Testing ' 

For permanent record oi quali-fication and performance, a record* 
of student performance should be made 

a) Tests (both written and applied) should be.cnterion tests, 
i.e., designed to demoTistrate ability of the sttjdent to perform 
the required analyses, as contrasted with tests designed to 
develop ^a comparative rating of the individual students. 

b) Written tests should be strictly applied to the procedures ^ 
being taught and should ^e appropriate to a written answer. 
Thus definitions, matters of specifi^c information, solviryj7of 

, problems, and simi He. matters are appropriate to written tests. ^ 

c) - Many students will take alarnT^t written tests, and may not 

f^erfopm up to expectations due to this alarm. One means of 
alleviating this fear^is to give open-book quizze^ but to expect 
a high standard of perfbrmance. It i^'pointed out here that it 
is more' important for the student to know where to refer for 
needed facts and to che<!lw^these fact$ , - than. 1 1 is to demonstratp 
rote memory. The memory wi^ll come with practice of the test 
procedures, ^e stiKJent should le^rn'to check the facts when 
in doubt, rather than to risk a blunder. 

d) Much of the student%v^luation *wi iT be based on performance in 
tlje laboratory. It w14J be appr£)*pri ate to keep records on such 



(1) Accuracy in following directions as given, 

(2) iemonstration of acceptable manipulative skills, 

' ' ' ^ V ' 

(3) Rep6rting of laboratory results falling within acceptSible' 
relationship to a class norm; and other factors as 

' dei|pfcilr)£d by the instructor.- 

) Each instructor i^ respon'hible for reporting the quality of 
^ performance of each student for the procedures for which he 
' has primary responsibility. These reports should b6 written, and 

they should be made a part of the permanent course record. This 
' course plan provides for having at. least two instructors in .the 

laboratory during all laboratory phases of the course. At any 



factors in student 




given session, one instructor will be the designated prirnary ' 
instructor, with others in a supporting role/ To nlake a system 
like this work satisfactorily in evaluation of students and to ' 
assjjre consistence in student instruction each member of the' 
instructional team has defninte, if implied, responsibilities. 
These |||icTude: < 

ift) The primarry instruc'tor is the individual who reports on 
^ acceptability or non-acceptability of student performance. 

,(2) The instructor-assistant(s) must instruct students in the 

same way as designated by the primary instructor. Introduction 
of individuality "in manipulative procedures, order of pro- 
ceeding with a test, etc., can only confuse the studen-t .|||^ 

(3) Trte instructor-assistant(s) should bring the problem-student 
to the attention of the primary instructor at the earliest 
possible moment. This is to orovide maximum opportunity to 
correct problems which might result in failure of the student 
to qualify m a given analytical procedure. 

(4) Primary instructor and instructor-assistants have, of course, 

a continuing responsibility of preserving the highest standards 
of professional and ethical rel^tionship^'s with each other ' 
throughout the course. Differences of opinion will arise among 
' . individuals of any instructional staff. - These differences must 
be resolved outside the classroom and laboratory. Furthermore,, 
these differences are not surbjects for airing with students at 
any tim&. * ^ ' 
Tbe Nonqualifying Student " ^ 

a) There is a job/f inancial irplication to any student failing to 
qualify for any of the analytical te^ts and measurements included 
in this course. Therefore instructors should be particularly 
careful to document .the reasons f(>r any nonqualification. 

b) Any nonqualifying student should be entitled to be informed on 
the reasons why he is judged nonqualifying. 

c) Ideally, an opportunity should be provided for nonqualifying 
students to have another chance to correct deficiencies in 
their performance. This could be accomplished through a number 
of different approaches such as mak&up. work (evenings) during the 
course itself, through repeating the training module in wfilch 
acceptable results were not achieved (at a mutually agreeable 
tinie for the student and for the instructor), or by enrollment 

^ i'^ jyfutJre offering of the course with participation only in 
^ the module which was failed the first time around. 
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Title 40— Protection of Environment 

CHAPTER I— ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER O—WATER^ PROGRAMS 

TART 136— GUIDELINES ESTABLISHING 
' TEST PROCEDURES FOR THE ANALYSIS 
OF POLLUTANTS 

Amendment of Regulations 

<>i Juvv 9 1975 proposed anieridincf 
t.> ti'p Ouidt lines fusiabli^hmg Test Pic- 
cedures for the Anaivsis of Pollutants 
■ 40 CFR 136' were published in the Fed- 
^H*i Recistzr 40 FR 24535) as required 
b\ se( tloi :304'R' of the Federal Water 
PnUution Control A< t Amendments of 
1972 s86 Stat 81b et ^vq . Pub L 92-500 
1072' hereinafter lefeired to a> the Act 

.Section 304'g' of tlie A' t requires that 
the Adr^iiiustrafor ^hall promulgate 
t'lalelines c-tabh-hmg test procedure? 

)r O.c <uiaiv^i, 'tf poliutdnti that -hail 
I'lciOde ja{ tors v^hich mu-t oe p!o\ided 
H' 'It an\ certification pursuant to gec- 
t'on 401 f.f ih'' -X' ' or J ■ ar!\ perm it ai;- 
pli' ation r. .r^ Ml", to sc« t.on 402 of tne 
%' t Su. n If f I)! jcedurf are to be u^ed 
o, permit appiu aot >, to derr.'jrt-trate that 
('ffluciit d. chiargc^ meet applicable pol- 
lutant, (n-fhar^e : ni.tation^ and b\ tne 
States <iivl of'<' f nforcenif'ni aftj.it.c 
m ruutu'e or r 'jdom morror-irg of ef- 
f?uenus to ',er.. comt^l I'-.^e v .U; polhi- 
tion control inea-^ure"- 

Int«ri>^ted pe^-ons ^e^e req lestcu to 
■^ubmit w ritten f ommet'ts -ut,'gestlons or 
objection-, to tre proposed amenamenUs 
b> Septentbe*- 7 1975 One hundred and 
thtft>-fi*ve If^ttPis 'A erf recLU\ed fiom 
cornqieiiter'- f jlloxii.g ntegories of 

organizations v.fre represented bv the 
commenter^ ?>deral a^T^.e-s accounted 
for tw ent'j -four responses State agen- 
cies accounted for tw.ent\-six re^,ponses, 
local agencies accounted for seventeen 
responses, regulated major dischargers 
accounted for forty-se\en responses, 
trade and professional ors?ani7,ations ac- 
counted for eight responses, analytical 
Instrument manufacturers and vendors 
accounted for seven responses, and an- 
alytical "^ervifc la*boratories ar^'ounted 
for SIX re^pon^es 

All comments v-eie ' areluW. evaluated 
r>\ a techniral revieiA committe^t Based 
upon the re\ '.ev/ of comments, the follow - 
i'ig pnnc^al changes to the proposed 
.^mendmefits were made 

\t Dt'finition'^ Section 136 2 has been 
amer^ded to update references Twenty 
<oinrnenters representing the entire 
'pectnim of respcxidlng groups pointed 
o\it that tlie references (flted m \ \ 136 2 
■f 136 2' g' and 136 2<h) were out-of- 
date 5? 136 2'f' 136 2'g' andl36 2<h>, 
respectively have been amended to show 
the following editions of the st&ndartl 
references "14th Edition of Standard 
Methods for the Examination of Water 
and Waste Water. ' "1974 EPA Manual 
of Methods for the An|Uysis of Water and 
Waste," anti 'Part 3 i 1975 Annual Book 
of ASTM Stajidards " 

^B) Idenixficaiibn of Test Procedures 
Both the content and format of | 136 3, 
"Table f, LJaf of Approved Te.st Pfoce- 
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dures'' have been revised in response to 
twenty-one comments received from 
State and local govenunents.ynajor regu- 
lated dischargers, professional and trade 
associations, and analytical laboratories 

Table I has been revised by 

< 1 » The addition of a fourth column 
of references which Includes procedures 
of the Unite<l States Oeologicai Survey 
which "are equivalent to previou*i>' ap- 
pro\ ed meiirOdi* ^ 

'2' The addition of a f^fth column of 
mL-^celldneou.s references to procedures 
which are equivalent to previously ap- 
proved methods 

'3» Listing genencally related param- 
eters alphabetically w'lthih four subcate- 
gone.s bart^ia- metals r^ological and 
residue, anab> listing these sUbcat^ory 
headings m alphabetic sequence rel- 
ative to- the i-eriialniitg parameters ^ , 

' 4 ' Deleting Uie parameter "Algioides" 
anu ov entenng Uie suigle relevetqJL tdgi-' 
fide Pcnt<ichlorophenoi by it^s S^etni- 
cal name 

^C' Clari^uafmn of Te:,t Parame^s 
The coi.aiti(>n'^ for ar.ah-^is of ^ever^' 
paramet;fr-s ha,ve txen more speciflcally 
de/inf'd a^e^ult of comment* received 
h\ the .^genc:. 

-1) In response to five comrnei.ters 
representing State or local governments 
major dischargers, or .anal.> tical !i>.stru- 
ment manufacturers, the end-point for 
tne alkalinity determinati >n is specifl- 
rally designated as pH 4 5 

'2' Manual digestion and ci.' tilUtion 
arc still required as neces.sary prelimi- 
nary steps for the Kjeldahl nitrogen pro- 
cedure Analysis after such dLstlllatlon 
may be by Nessler color comparison, 
titration electrode or automated pheno- 
lale procedures 

'3> In response to eight commentfrs 
rep r^e rotative of Federarand State gav- 
ernment- major dischargers, and ana- 
l>tical iPL^trument manufacturers man- 
ual dLstillation At pH 9^5 is po* 5t>eMed 
for ammonia measurement 

'D' Seh Parameters ^nd Analytical 
Procedures Forty-four neA- parameters 
have been added to Table I In addition 
to the designation of analytical proce- 
dures for these new parameters, the fol- 
lowing modifications have been made ^ 
analytical procedures designated in re-^ 
Wnse to comments 

'1^ The ortho-tohdir^e pix^edure was 
not approved for the mea^rement of 
residtial chlorine because of *t6 poor ac- 
curacy and precision its aft;)rovarhad 
been requested l?y seven commenters rep- 
resenting major dischargers state or 
local governments and analytical mstru- 
ment manufacturers Instead, the NJ^- 
diethyl-p-phenylenediamme ^DPD) 
method is approved a^ an interii^ pro- 
cedure pending more mtensive laborw^ry 
testmg It has many of the advantage? 
of the ortho-toildine procedure such as 
low cost ease of operation, and also Is of 
acceptable precision and accuracy. 

<2> The Environmental Protection 
Agency concurred with the American Dye 
Manufacturers' request to approve its 
procedure for measurement of color, Et^^jbL 
copiea of the procedure are now available 
at the Environmental Monitoring and 



Sui3pt)rt Laboratoi> Cincinnati • EMSL- 
CI 

<3t In response to three requests from 
Federal, State governments and dis- 
chargers, "hardness." may be measured 
as the sum of calcium and magne*^iuni 
analyzed by atoni.c absorption and ex- 
pressed as their carbonates 

^4» The proposal to lun.t mea^ure- 
menk of f0caL coliform bw tcna m tiie 
presence of cfilorine to onl\ the ' Mo^t 
ProbaWe Number" (MPN; procedure has 
been withdrawn m re6pon"^e to requests 
from forty-f^ve commenters nirhidin? 
Stale pollution control ageiK les i>ermit 
holders, analysts treatment . plant op- 
erators and a manufacturer of anal>t- 
'ical supplies Tlie membrane filter <MFi 
pi*ocedure will continue to be an ap- 
proved technique for the routine meas- 
urement of fecal coliflorm in the pift» 
senge of chlorine However the MfS 
procedure must be used to resolve con- 
troversial situations The techmqu^ 
selectechby the ancdjst must be reported 
with the data 

<5! A total of fifteen objections re- 
presenting the entire spectrum of corn- 
m^ters," addressed the drying tempera- 
lurei used fop measurement of residues 
The u«e of diff^ent temperatures m dr>- 
llfe ortotal residue dissolved residue and 
suspended residue was cited as not allow - 
ing direct intercomparabihtv between 
th<l#e measurements Because the intent 
of designating the three *^parate residue 
parameters is to measure separate waste 
characteristics tlow drying temperatures 
to measure volatile substances, high dry- 
ing temperatures to measure anhydrous 
inorganic substances' the diffe|ence in 
drying temperatures for these residue 
parameters must be preserved 

iEj Deletion of Measur€,rnent Te(h- 
niques Some measurement techniques 
tl&t had been proposed have been de- 
leted In response to objections raised 
during the public comment period 

The proposed mfrared spec- 
trophotometric analysis - for oil and 
grease has been withdrawn Eleven com- 
menters representing Federal or State 
agencies ar\d major dischlrgers claimed 
that this* parameter is defined by the 
measurement procedure Any alteration 
In the procedure would change the def- 
inition of the parameter The Environ- 
mental Protection Agency agreed 

(2) The proposed separate parameter 
for sulfide at concentrations J^elow ^ 
mga, has been withdrawn Methylene 
blue spectrophotometry I3 now IncJuded 
in Table 1 aa an approved procedure for 
sulfide analysis The titrimetric Iodine 
procedure for sulfide analysis may only 
be used for analysis of sulfide at concen- 
trations In excess of one milligram per 
liter 

^F) Sample Preserixition and HoldinQ 
Tim^s Criteria for sample preservation 
and sample holding times were requested 
by several oommcnters The reference for 
sample preservation and holding time 
criteria applicable to the T%ble I param- 
eters ifl flvei) In footnote (1) of Table I 

(O) Alternate Test Procedures Com- 
m«nt» pertaining to I 136 4. Application 
for Alternate Test Procedures, Included 
objectiorifl to varioiw- obstacles within 
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these procedures for expediuous ftp-- 
proval of alternate test proce<1urcs Pour 
analytical instnunent manuX^turere 
commented that by hmUinf of applica- 
tion for reviey* and or approval of 'alter- 
nate te&t procedures to NPDLS pennli 
holder*; 5 136 4 became an impediment to 
the conimemal de%elopmeiu of new or 
Improved mea.^urement (H^vice^ ba^ed on 
new measuiement principles AppUca- 
tioas for "-uf^h review and or ^approval, 
will no\», be arrepted from any person 
The' IrUent of the alternate test pro- 
cediire Ls to allow the iii-c of _mea5ure' 
ment sy^tcnis which are kiKtan be 
equivalent u> the approved te.st pru.t- 
dur^s in ua^^ uater discharges 

Applicatjons'for approval of alternate 
test procedures applicable ^rr^pecific dis- 
charges uiU cintinue to be made only by 
NPDES permit^older^ and approval Of 
such applications uill be made on a 
case-b> -ca.se fja.^!*^ by the Regional Ad- 
ministrator \\hose Region the dis- 
charge is made 

Application* for approval of alternate 
test procedures wWch 'are intended for 
nationwide use can now be submitted by 
any person dlrectfly to the Director of the 
Environmental Monitoring and Support 
Laboratory tn Cincinnati Such applica- 
tions should Include a comrHete methods 
write-up. any literature reference, rom- 
parab^lty data between the proposed al- 
ternate test procedure and already 
approved hy the Admlnlstrflw The ap- 
plication should include precision and 
accuracy data of the proposed alternate 
test procedure and data coni^rming the 
general applicability oi the test proce- 
dure to the Industrial categorfcs of waste 
water for u^iich it is Intended The Di- 
rector of the Environmental Monitoring 
and Support Laboratory, after review of 
submitted Information, uili recommend 
^pprofval or rejection of the application 
to the Administrator, or he will return 
the application to the applicant for more 
Information Approval or rejection of ap- 
plications for test procedures intended 
for nationwide use wiU be made by the 
Administrator, after considering the rec- 
ommendation made by the Director of 
the Environmental Monitoring and Sup- 
port Laboratory, Cincinnati, Since the 
Agency considers these procedures for 
approval of alternate test preeedures for 
nationwide use to be Interlnll^wedures, 
we will welcome suggestions for criteria 
for approval of alternate test procedures 
for nationwide use Interested persons 
should fdbmit their written comments In 
triplicate on or before June 1. 1977 to* 
Dr Robert^ Medz, Environmental Pro- 
tection Technologist, Monitoring Quality 
Assurance 'Standardization. - Office of 
Monitoring and Technical Support 'RtX- 
6S0), Environmental Protection A^fency. 
Washington. DC 20460 

, (B) Freedom of information A copy 
of all public comments, an analysis by 
pajTimeter of those comm^i^ts, and docu- 
ments providing further Information on 
the rationale for the changes made in 
the final regulation are available for 
Inspection and copying at the Environ- 
mental Protection Agency Public Infor<- 
matlon Reference Unit, Room 2922. 



-Waterside Mai). 401 M Street. SW , 
Waahlngton, DC. 20460. during normal 
business ^urs. Ttt EPA Infdrmatioi; 
reguUtkm 40 (JFR 2 provides that a rea- 
8on4b]e fee may be charged for copving 
8Uch documents 

Effective date These amendments be- 
come effective on April 1, 1977 

'■v Dat-fxi November 19,4978 

John Quables, 
Acting Administrator, 
Eni ironmental Protection Agency 

Chapter I, Subchapter D, of Title 40 
vJode of Federal Re^xilaiions is amended 
as follows,. 

1 In 5 136 2, paragraphs <f' 'g-. ard 
' h ' are amended to read as follow s 

I 2 I>< ftnilioiu 



ifj Standard Methods ' means Stand- 
ard Methc(tl\ for \he Examinaticm *of 
Water and V/aste Water, i4th Edition, 
1976' This publication Is available from 
the American Public Health Association^, 
1015 18th Street. N W . Washington, D C 
20036 

'g) "ASTM" means Annual Book of 
Standards, Part 31, Water. 1975 Th^ 
publication is available from the ^Ameri- 
can Society for Testing and Materials, 
1916 Race Street. Philadelphia, Pennsyl- 
vania 19103 

«h> "EPA Aiethods" means Mtthodi 
for Chemical Anopsia of Water and 
Waste. f974 Methods Develoument and 
Quality Assurance Re«earc>> Laboratory. 



National Environmental Research Cen- 
ter, CincinnaU, Ohio 45268 US En\i- 
ronn\ental Protection Agency. Office of 
Technolotfy Transfer Industrial Envi- 
ronmental Research Laborat^jo, rmcln- 
nail, Ohio 45268 Thi:. publication is 
available from the Office of Technology 
Transfer 

2 In 5 136 3 the se( ond .eminence of 
paragraph (b> ls amended and a new. 
paragraph 'O r, added to read .t*: f(A- 
\q\\ 

136 3 Id* nl jlu>n uf «» -I pro« cdurf ^ 

^b' * • • Utider *.uch cTcurnslance^ 
addiUoi^al test procedures for analysis 
of pollutants may be specified by the 
Regional Administrator or the Dirpctr,r 
upon the recommendation of the Direc- 
tor of the Environmental Monitoring and 
Support Laboratory, Cincinnati " 

<c' Under certam rtrcurrL'rtances the 
Adrfiinlstrator mav approve ution rec- 
6mmendatlon by the Director Environ- 
mental Monitoring and Support Labora-- 
tory. Cincinnati, additional alternate te^t 
procedures for nationwide use 

3 Table I of 8*136 3 is revised by listing 
the parameters alphabetically by adding 

•44 new parameters, by adding a fourth 
column under references listing equl\a- 

• lent United States Geological Survey 

methods, by adding a fifth column under 
references listing miscellaneous equiva- 
lent methods, by deleting footnotes 1 
through 7 and adding. 24 new footnote^ 
to read 3^ foUo^'s 
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52787) 

§ 136 5 ( \nipndc<lj 

5 In i 136 5. paragraph 'a-> is amended 
by inserting the phrase ' proposed by the 
responsible person or firfn makitig the 
discharge" Immediately af ter^ the woids 
"test procedure " .and before the peiiod 
thdt ends the paragraph * 

6 In i 136 5. paragraph > b i is amended 
inserting in the ^ii"^t sentence the 

43iir«\^e "proposed by the j-espon^ible pei- 
^on or firm making" the discharge mi- 
mediately after t^e v».ordi5 'such applioa- 
fion ^nd immediately befoie the comma 
Ti\e second s^^nt-eiire of i)aragiaph 'b' 
is 'amended by deleting the phra.se 
Methods Develoj)ment and Quality 
siiranre Researrh Laboratory immedi- 
ately afU-i the phrase "State Permit 
Program und to the Dnector of the ' at 
'the end a1 the sentence and inserting la 
ilh place^ the phrase Eiu'ironmerual 
Monitoring' and Supp^^rt Laboiatoiy 
Cincinnati ' 

7 In S 136 3 p uaptapn > h aaiend^^ij 
f^by iiisertinR th^rptira-e proposed bj th*e 

re^pori->ible tJpison or f]\m making the 
di^rhdrizf mnnediatPlN aft^: tiie "phrase 
' applK.iMon for a;! alterftate te^t pro-, 
rettuff and immedidteK befoie ti^r 
f omn\"i ^D'ci n> d^-leting t^^e pn^a-f' 

Method- Development ana QudihN A 
suraiTce L<ibofa^or>' imirtediate' af»r' 
the ph:a-e '* applicatfon lo, the Dne- nj~ 
of the and immediately before ti.r 
plira'-e ^ foi levie'^v and reromnu-n'ia - 
tion and miertmg m iLs pla^^e the phi a -^r 
' En\ irniiment^l Monito^ii'P and bupc'^* 
Laboratory Cine ii-nati 

8 In ^ 136^ the fust ^-ntfT.f f of a- 
K'ftpii d amended bv in'-eitmp tnc 
phi a c piopo-^ed by the re^^pon'-ibl*' 
per^soi'^'oi f.im making the di^dhar^e 
unmediatel> aftci the phrase "applira- 
tioh for an alternate test pio^^edu^e 
and immediately before the comma 

The second '^r^tence of para^^raph d' 
IS amended b> deleting the phia^e 

Methods Development and Q^alit^-, As- 
surance Research Laboratory immedi- 
ate!:, aftei the phrase 'to the Regiori-^l 
Administrator by the Director of the 
and immediatel> preceding tfj^" period 
endmR the sentence and Inserting in i-Ls 
place the phrase ' En\ ironmenlal Moni- 
toring Tind Support Laboratory Cin- 
cinnati ' ' 

The third sentence of paraj^'aph 'd' 
is amended by deleting i*-e i)hiasr 

Method* Development and Qualify As- 
surance Research Laborator\\ * imme^ii- 
ateh after the phrase "forvrarded to the 
I^iiectoi and immedtat^ry befcwe the 
second comma and by inserting m its 
pla-^e the phiase, ' Environmental Mom-' 
tonng and Support Laboratoiy Cin- 
cinnati 

9 Section 136 5 ls amended by the 
addition of a ne\^ jAaragiaph to read 

as follows % 
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B786 lUUES AND REGULATIONS 

^ % Approval of iiltrniiitr tr%\ pro* 

• • ■ • • 

• e) Within ninety days of the receipt, 
by the Director of the Environmental 
Monitoring and Support* Laboratory, 
Cincinnati of an application for an 
alternate test procedure for nationwide 
use. the Director of the Envlronraental 
Monlt^lng and Support Laboratory. 
Cincinnati shall notify the applicant of 
his recommendation to the Adminis- 
trator lo approve or reject the aiH)llca- 
tlon, or shall specify additional Informa- 
tion whtch la required to determine 
whether to approve the proposed test 
procedure* After such notification, an 
alternate method determined by the Ad- 
mkilfitrator to satisfy the applicable re- 
quirements of this part shall be approved 
for nationwide use to satisfy the require- 
ments of this subchapter, alternate test 
procedures determined by the Adminis- 
trator not to meet the applicable require- 
ments of this part shall be rejected 
Notice of these determinations shall be 
submitted for publication in the Federal 
^RxGism not later than 15 days after 
such notification and determination Is 
made. 

[TO Doc 76-35083 P^lcd 1 1 30-76 8 45 am] 
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, Awowcing the courts e " 

*■ Course AvalUbiUty. , ^ , ^ ^ ' 

' Course; availability U i^ost likely to be established through one ' 
/V-r* ■ ' pf Two jRecJianV'sms: ' • — - ' , < 

)'ManSgen3ent or regulatory authority determines that, training 'is 
requir^d^ snakes arrangements for course, presentation and instrufts 
. ' . des'igj^ated ^er^nnel to ap().€ar at a specified time and place for 
. V'. " 'train|bgi-br,,J^ - • ^ - . ' ^ 

• / '2) The c\)vr$e.may be pla,T>ned by a training orgai^ization which sched- 
' , '^uTe€^' and publicly anindunc^s tKe course eitlrfer as a special offering 

^^^^ . " or as ^an^ e-!€*me1ht of 'an overall curriculum of training. 

' ' fespo'nsit>,il-tty; for Course ATjnourvcQment 

■ " /"..All training argatiizatlons should establish and maintain mailing 

^sts of off iciaVs, organizations and interested ind>viduals to whom 
iintr(g an^o.uncements' should be addressed. 

'Course ^anuouh-cement^ should be released by the training organization 
and/or the sponsoring agency ("if applicable).. 

♦ ' W-hen^a special course^ ol^fexing ts planned at -the request of management 
. Of regulajtory authority .witti identified class^ participants,- it usually 

• " , -best for tfie requesting authority to make the ap/iouncement. 

. ; -c. 'Type> of Course Announcements - • k ^ 

'/ IJ Training buM^^tins, or catalogue^re v/idely used by established 

- , train}i^g organ f zei t1 ons", ^a«d shouH be used for announcement of ^ 

/. ^ 'this course when off ered as part of an on-going currictJluM of ' 

' . , - ' c^ourse?. . , " 

\' SpeclarJ Vittrs or brochures should be developed for public" , * - 

- \ ' ^announcement thrpugh 'established mailing lists: Thes6 releases 

' ' ;may:-be used 'for t^ego^ar offerings of an on-going^^ curriculum of 

w ;^ .c6urs€5^ i>ut they are*part1colarl> applicable when *a;special 

. X Df^ferfng -of " the course ts.plartned, • 

. ' . ' % — ^ ^ . ' . 

VI) The cotirsfe may be ahnouhced .in a journal, newsletter or either ^ • ^ 

■ ' >.,p:erfodical' widely read by the personnel for whom the training fs 

- .^Jnt'and^. ' . 

' ' ■ ^- ; 4).irhfe\cot>r^^ mAy-,be aitnounced by personal letter or other direct 
' '-/tPJft^uniAattOnrwith a. student assigned to take the training.' 

\ ' "^^^^^Og^'^^ Cofur'^^. Ahnouncementar ^ . 

• . TriaPin4ng catalogues or bu,lFet1ns usually are for a period of one. . 
' ■ " y^af !^r more^ * According));,. the, prospective student should have ♦ 

' ^ '.from three months to one year of advance notice of the training. - 

*^ ' , . *• * ^ 



When th^ ecHirs^ l3.a specfal.f^ffjering a/jfiounceff. through, a fHer or - 
, oUier special mecftanisnft, .at^l^ast 90 days, should be provided bet^^en 
the- i^Uase qf th$ ^announ^femeot :^ course. There 

are at least ;two reasons , for thf St ^ 

^r) PeHni'ts course. appl?cant.s. tb s^cW.i?ecessary ;approyaTs-foif 
a^tefldaince, and to nmke fer^onaT scheduling arrangements r arjd^ 

Z) PrayVes course present<fltit>i^ staff ^^ith lead tlW for course^ . 
prejjaraUons, acquiring Special 5mtractional matehal's, pre- 
panatixjn of laboratoyp^ si^ppW^^ and ^^ipmeht. 4nd>>eUted tasks. , 

Inforrotton .Prtjvfded iV'CotiVse .'^nauncernents ^ ' 

The fonowlng*?.ist •s^ould^'be-^he'Tpfu} a$. a theckUst to those pre- 
paring a' course ann^ceflrtnt, Sampies'\of an^ announcement for this 
cour'se as It m1ght>ppear .^talogue (jf' courses, "and It^migtj^t 
MmAH^l\l^^i^m ^A^"^^'^^ s'hown Vfr> P^t C of tW^s Gujde/ under 

tn the event ^that tfte course is. announced in a periodical ,^tbe >'di\pr 
may -applj^. constrairits^n^^i-s'tyle ^jn'd format which rtralce' ft' impossN'bli to 
^roy-ide all- ^he j)ertili^ntinfommt1ori -pn .the^counse. In such crises 

.the anrUlu/icement mst provi<fe the name afid- address of ari off ice from 
which further information. caf). be^ obtamejl.- The information to be 

• provided should be as tomp-l-etV 9^1. that given in a^ course catalogue 
or flier an^, naturally, ^l^puld 4m;^T.ude any additional- special- in- ^ 
formation 'Specifically re5^ue5fed;\' ' . " • : 



The iol 11 owing ^wil^^be* helpful .as a checklist- td\ those preparin^ an- . 
origi/^al course announcement: ' ' ' . ^ ' 

1) .Cour5e^ t^l)e,^,da*WaipcJ^focattDn " . * ^ • :^ ^ " - ' 

2) Name of orgajxi nation Cjbnd<^cttng the course, {and.na^e <if co- ' • 
: /sppns'or,, ^f 'ap^^*l<;ab.ljB} :.. . , -v--. ' ; ^ 

^ * ' ."^ " iv'V.-/^' ^.^ ^ . • . ^ ' ' * 

-3}.^0escr4ption df ^intjiKj^ ^tu^ej^iSly., j^easbn ^hy Vhis ' \ " : . ' " 
} training fs rjeeded and ,suniB(ary bf Course Content. < ' ' 

^4) Prerequisites'Vor attwdance '^sp^iaK^lclm or training vrtiich v 
the applicant -mtim^a^e ;for ^adtai^iom / . \ - - 

5) Des^crlptfi^i^ of the training envtronn^rit to he u!ned (claVsroom. 
. laboratory, fieldr-inrpl^ntv etc;) , _ . ^ V : 

^<enta 



6) f<er|ti*4<;ation of\kw^^ skill* i^ oaVtlcipant have 
^ on sMIsfS^toi^y c'ftiopletl^^^ \ , ... . \ 

7) Tuition' t'if'Wp^lV^ab^^ " ' / " ^ ' \ ^ . 

e) HoW'and where to apiJly for adfntsslofi to this cburs^e' : i 



3. Summary PTarr for tket^dgr-Sft • • 

A convenient fomat to-tj^P'tn the early stages of devising a course 
- plan- Is. a dAy-t6^iay isVlS'^^^ blocks based on estimates 

,by ^u-thbrs of 'tM^r!t^llK>t39 ^ime.^required for each parameter, (An 
^examp1e'/is-'on ^tfrejie^.-pf^ U$>n9 available time as a first criterion 
will allow ,a Y«n>ty><n.fKjis;!ble sequences. Then other considerations 
s-hould be 6|3pTfetl> ^ ^^oije^exdnipl^s are: 

, a. If sotfie, equtpmettt'.OiuSt <^;U5ed in, more 1±an one test, schedule 
- anather''t^|Kc't?etitf^'^ tests to a^low time for the required 

1 ea.n-^ ^^^-^ 

-bv Schede^le t^tfe. top^cs:S&^^^acfl Instructor alternates between prime V, 
^nd ass.istfLrit^,reSpQns,1b-iJiti€S -to allow t(me for prefJ^rations which 
must be\done.'ri9ftV.j^^<?^^ sessions. 

c. If on^j^t^c^durte"* Venires skills taught in another procedure, order 

' the pre^eitiatibns a<:cordingly; . ' 

M ^ ^ \, 

d. If most -stucieAiS i^ed only of the procedures taught, schedule 
the-rWa1«vt^g^?!&5t>^f the procedures as a group so students can 

. conven lent fyV5C^Te.dule their attendance for training pertinent to 
' their need5/\ ' - ' . * 
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^ ' SELF-jJpNITORING PR^EDURE^ ; BASIC PARAMETERS FOR MUNICIPAL EFFLUENTS 

I * 9' \ J 

ro ^ Summary Plan for Course 



Monday 




Tue3<fay 


Wednesday 


Thursday 


Friday 


Activity 


Time 
Hours 


Activity 


Time 
Hours 


Activity 


Time 
Hours 


<^ Ac tivi ty 


Time 
Hours 


" Activity 


T^me 
Hours 


XO 1.x CI 1.^^11 

Coujrse Coordinator 


1 /A 


Use of the DO Probe 
Christ 


f 2 


Evaluation of 

Student ^ 

Perf ormaflfe 

•V • " 
Eriqineer 


3/4 


Evaluation of 

Student 

Performance 

Ei^gineer 




Evaluation of 
^ Student 
Perf ormamce 


3/4 








Course Objectives 
and Orgemization ' 

Course Coordinator 


1/4- 


pH 

Chemist 


1-1/2 


■ 

Flow Measurements 

Parshall Flume 

Weir 

Engineer 


3-1/4 


Suspended Splids 
Chemist 


4-1/4 


fecal Coliform 
Geometric Mean 

Microbiologist 


2 


Permit Requirements 
Engineer 'v 


1/2 


F6cal Coliform 
Microbiologist 


41^/2 . 


^ 

Residual Chlorine 
Chemist 


2 


Bacteriological 
Sampling 

Microbiologist 


1/2 


BOD5 (Continued) 
CJiemist 


3/4 , 








BOD 5 
* 

Chemist 


5-3/4 






Fe9al Coliform 
(Continued) 

Microbiologist 


1-1/2 


i 

Genera 1 Pr inci pies 
of Sewage Sampling 

Engineer 


1 


Suspended Solids 1 
(Continued) 

Chi^ist 


1/4 


NOTES : 

1. Program time only is shown.* Additional time n 
for lunch and^reaJcs. 


quired 






Fecal Coliform 
(Continued) ) 

Microbiologist 


1-1/4 


Reporting 
Monitoring Data 

Engineer ^ 


2 


2. Leading instructor only is designated, Otl\er instructors 
will provide support to leading instructors for all 
l2Jboratory instruction. 






Course Closing 
Exercises 

All Staff 


1/4" 

1 



2b 
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(Sample Schedule) 



SELF-MONITORING PROCEDURES - 

BASIC PARAMETERS FOR MUNICIPAL EFFLUENTS (164.1) 

(Location) 

(Dates) . 



Course Coordinator: 



DAY & TIME 



SUBJECT 



INSTRUCTOR 



It 



day 

30 - 8:45 Registration 

8:45,- 9:15 Course Objectives & Organization 

9:15 - 9:30 Permit Requirements 

9:30 - 9:45 Break • 

9:45 - 4:30'' 5-Day BOD 'Test" 

(Break & Lunch at time 
designated by instructor) 



Course Coordinator 
Course Coordinatorr 
Engineer 

Chemist 



Tuesday 
8:30 - 
9:15 - 
9:30 - 
11^:00 - 
12:00 - 
1:00 - 



9:15 

9:30 
11:0& 
12:00 

1 

4 



Wednescfay 



Of/ 
30 



8:30 

9:15 
9:30 

12:30 
1:30 
2:30 
4:00 



5': 15 

9:30 
12:30 

1:30 
2:30 
4:00 
5:00 



Evaluation of Monday's Performance 
Break 

pH 

Fecal Coliform 
Lunch ' 

Fecal Coliform (Continued) 



Evaluation of Tuesday's 
Performance 

Break 

Flow Measurements 
Parshall Flume 
Weir 

Lunch 

Measurements (Continued 
liesidual Chlorine 
Fecal Coliform (Continued) 



Engineer 

Chemist ^ 
Microbiologist 

Microbiologist 
Engineer - Staff 



Engineer 

n 

Engineer 
Chemist 

Microbiologist 



^NOTE: For actual course presentatiort^ insert the name of the 
instructor instead of the technical specialty, as shown. 
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Agbnda 



DAY Sr TI^fE 






f 

INSTRUCTOR 


Thursday 






\ 




8:30 - 
i> • 1 =; - 


9 


:15 


•Evaluation of Wednesday *s 
Perf onucmce 


Engineer - Staff 


Q 


:30 


BreaX * 




9:30 - 


12 


• on 


Suspended Solids 


'f « 

Chemist 


12:00 - 


12 


:45 


Lunch 




12:45 - 


2 


:45 


Suspended Solids (Continued) 


Chemist 


2:45 - 


4 


:00 


Fecal Coliform (Continued) 


Microbiologist 


4:00 - 


5 


• on 


General Principles of 
Sewage Sampling 


Engineer 


Friday 










8:30 - 


9 




^ C« Va i. lia L. X (Jil \J L inUxSUay S 

Performance 


Engineer - Staff 


9:15 - 


9 


: 30 


Break ' 




9^:30 - 


11 


:^0 


Fecal Coliform: Geometric Mean 


Microbiologist 


11:30^ 
12:30^ 


12 


:30 


5-Day BOD Test .(Concluded) 


Chemist ' 


1 


:30 


Lunch 




1:30 - 


1 


:45 


Suspended Solids (Cqncluded) 


Chemist 


1:45 - 


2 


:30 


Reporting Self-MO^itor ing Data 


Engineer, 


2:30 - 


2 


:45 


Course Closing Exercises 


All Stafi 
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5. ^^estones in Course PlannirKi and Preparation. 

The following pages Jist major areas of course responsibilities in a 
chronologica] 'order to facilitate efficient and timely accomplishment. 
The table also serves as an example for assignment of these responsi- 
bilities to various staff members. The'chapter number in the Staff 
Guide is given for each task so that the user can quifkly find the 
details about his/her assignments. 

The table headings are job titles associated with the designated tasks. 
A maxi'mum staff is cited, including a laboratory assistant. It is 
recognized; however, that the staff often is limited, and one individual • 
may serve in several of the defined roles. Showing this summary according 
to an idealized situation should facilitate an equitable division of the 
required tasks -among a smaller task. 

About three months before the course, final decisions 'must be made 
regarding specific procedures to be taught, because several of theo 
Effluent Monitoring Procedures (EMPs) offer a choice of methods. 
The milestone charts on the following pages are comprehensive, covering 
all the procedures available for this coursp. Naturally, fhe identified ' 
tasks will be limited to the parameters and the methods selected for 
inclusion in the^ individual course offering. 

Special requirements associated with the NPOES permits, special require- 
ments of the State, and/or the type of equipment readily available will 
help the course planners to make choices amwig the various available, 
alternatives. 
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30 



^^^^^^ 



.4'/ / 



. -' d^Gtsioi) t5T»v:e eour;$e;^;^ 



: ^Des fgnattorr , of tour se^r dl.r^ot^ 
^ '.and* Cours.^ J^retary. ' ^ 



; : O^^li^ artd. >^T^.i& tour's^. - 
>• ' .ft OA datie . ' g^rai; ^itatetnefrt:' 

of (uwafit.aiid it^^t^>r 

' . Prtoactf "alf- form jn* 4nf(^^i' 
" tjoii of each appJ^c^tl^^r . 




. X 



^x 'k • 



-7. V : 



'4.- '-.'^ 



7.- ; 



Staff Safde 






l'\'V 




iaventory 'ch|m'icaVs.and ' ' 
1 arbora t pr y-- eqii \ pmen t/ su pp 1 i e s . 
^ List and comrait lencJinn • 
sources. ' Or^Bir r^t' of 'needs. 

Inventory eld 5 sfoon etjuipment/ 
'supplies.' List and contiit - 
' l^pding- sojurces.. Of^der rest 

Of ne€ds% ■ /' 

Invanto^py student "ref-er^nce 

. Finalize Course Sit>\'«it>le . ' 
(Agenda-) ; . • 

' Request 'lafKM^tQry/^Us^room^ 
need s )f rw ; 1 epd i n§ sotir ce« 

'-8et?uest tf^rfft^ff^-aid^' frod 
lendinq/soUr^ies. , ' ■ 



6 HmS -BEFORE COURSE 



Check out <?pera€i'on of 2^tT 
Items Hsted.as ^A''^ Capitol 

Primary, aftd Assis^tadt ' 
Irtsti^uttors go throi^h Q^P 
laboiratory procaiure? - 
sUimt r(^f€rence text^ usio9 
IPW'^;to Uandardtzr tnitru<r- 
ttons^for iludents. ^ 

[ ^/.HONTH .&gFORE. COURSE ^ ^ 



/y (to date) to §taff of 
regUfcei^* students* ^ontlw- 
3^ if»9' t(^ .course W^iiinlng^.^ 



.' d" 
ERIC 



X. 



7 
9 

4 

7. 
9 



14 through 30. 




Refer to 
Staff Guide 
Out! ine No. 



'"^ t^k\pn progre^-s- of staff. ' 

, continuing: through cour-s^*.' 

vPfdpare ^ll^^ktminlstritVye 
- fbi%S materials; needed ^ 
' ^ . for coarse fPre$ent^t1a/tr 

' PlVn »^nd i-^h^r se cl assrpOrfj 
\ presentatlofiV usinq ^11 re 

r;; ''&63tain"ap);'duplfpated>' instr^^- 
'\ iio'nal'TftateriiiW (il^^t^ sheets; 
-vHc.) — * ' \ - 



, art- r • » " • «■ . 



fitydliit s A C al for 
wstflUtid^ apparatus)) . 

: r.^ 

' , A$s*«bje ettief ; student' ecfuip^ 

, ffiEfCS BCFORr COURSE 

Arfd!igj'f<Jr^jfi^^ cyf Class 

---.V . ' ' " ' r " ' " 



X 




.34 



* X 



6 



10, 11, 12 



13 through 31 



12, and 13 thru 30 



!, 14, 15, 16, 17, V 
i, 14, 15, 16, 17, ,11 



8 



8 and 14 thru 30 



8 and 14 thru 30 



5-5 




Determine 'range of concentra 
tion of desired constituent 
in effluent sample ^rom source 
of course samples. 

Give. Laboratory Assistant 
final list bf equipment and 
supplies to be at each labo- 
ratory position. Discuss 
arrangement of shared equip- 
ment. 

1 WEEK BEFORE COURSE - 

Inform building food service 
of number of expected student 
and course lunch times (as 
appropriate) . 

3 DAYS BEFORE COUPSF 

Finalize seating arrangement 
for classroom. 

Assemble course materials 
in classroom (student texts, 
administrative materials, 
etc. ). DistribJte as 
appropriate. 

Ready classroom Instructional 
aids (boards, erasers, etc.). 

Check out all classroom 
equipment (electrical systems 
PA, projection equipment) and 
obtain back-up accessories 
(bulbs, etc.). 



COURSE OPENING 

Conduct opening exercises. 
Participate In course opening' 

Complete any required student 
records, Including roster. 

(Continued) 
5-6 



V 



35 



14 through 22r 27thru 3C 



9, 10, n,. n 



^-1 



' Prepare (?@urse certificates - ; 
and'^ive td'Day's Instructor. 

— ^ V / » — — 

Maintalin'-getierdl ^-upefv^is^^Jrt - 
of course.'., ^ ' ^ 

Prepare un^-table-Ve^gent^ 
aM/ht samol ^s', 6r\ " day, 6-f test. 

Obta'l^ '^^ffluent'.S'dmple's' for 
e^ch test. on day of test. 

•i^eJ^oy "student eyd-Wat^iqn 
recordjs r^ye§$ed by ^ l-ead^ 

i/hen priiadry iifsjtructor, com- 
. ptle evaj^^^ti^rv recoifkl for . 
• e^h*5ttKientf" - ^ . 

. WK6n' 'priWry -Hi^truc'taf';;:Sigji 
',certif fcajfe df/.eacir stvO^t ^* 
who $atiifa<^torl1y p^rf^ms* • 
. testv . • .- v'"- 



After signing' Cfrtif fcates* 
• gtve-trh^ to- next primary 
- instructor. ' ; ' • 

When 'pi^ifnkrJ^/.'^t1$tructor.Kt?^^M 
•/^rrdn^ayients i^^^r\i. with iat4h 
fwn^qQdMfykifV^u^^^ . * 

. ^ECON&-i:A$t DAY: COUfiSE * 
pisfr.'ibMte ^^ur^'e crltiqw . 



• ^AST DAV OF .COURSE • / ' - / 

AssemWe cet'tdfi date's, checTc' - ' . 
.for completeness and sign. 

Collect students' critique sheets. 

'Conduct olo^ring ^exergises afld / 
distribute* <;ertif-1cates»- * 

.Participate ^ri course closing:* " • 

Clean up c 1^5-3 room arid laboratory.- - 

.l^ITHIN A W^EK OF'cOURSE ' 
PRESENTATION-; ^ ' - * \ ' • 

Return or replace any borrowed ' ' 
'Classroom equipment/supplies. 

Return or replace any - iDorrowed 

laboratory equifxnent/sup'pl ies. * ■ 
* ' ' - - ^ '• . 

Returp or replace aay borrowed 
training aids. . . > [ / - ■ 

■» ^ ' - 

Order' repairs or replacements 

of ovfl^ equipment used fn cou)^^e. - 

F11e^eyalMat1pn' recordVdrv all: ^ 
'student in ^redeterrnlned area. \ 

' ♦ . *^ ' v - 

• Participate in Staf.f s^ss^ipn on- . 
evaluation df course and- r^commenda 
tfons for future offyin^s. 

Prepare coi^rse' summa/^/ evaluation 
'report. . . / ^ - i ■ 

Complete and fi1e.*ent1re course * 
records <n mutually determined are^i 




X ' 
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J^ART I -'CGfU^SE^|U8»I^ (CONTINUE^) 



^-"^ ....... . 

B. Training^Re^urxes - **' '.'r. - * 

Thi^ s^cfTori Con$fdet^Wyl^;top>^^^^ T^a/iniog' Staff , Training Facilities , 
Laboratory -ET^i.pmef?^t\^nd Siipi3l/\geQ'u'ir;?me4its >- and Instr>»ctfonal Resources . 

■ * ' ' - ' " y..^ ' - " - . • * ' • , ^ ' 

Staffing .;:iUnSv -fafiTjtifsVlaqulpfieir^^ S^ipplies described, in this Guide are 
based pn clas^;^ of -l^^stu^lerits . 'fquipnrent ^nd supply resources must be increased 
- proporti6na-teW»" '/^':>t^ first several (3 or, 4) course offerings, It is 

•urged that tii; ^^Ifr^^^lmuijr xui«]?er of students per class be strictly adhered to. 

... > -^ "^ . > . ' ^ . 

A staff - e/perieocgd ' tff ^fegjentdtion af this course my be able to increase 
class size^ to,- say,.*24 slydents^v On he account should this laboratory- 
oriented, course. e^xcee<^ s'lS^tei^l^With/a^ 'Instructional staff of the size 
. • .described here. ' ' ifi^ge. nufl»b^rs^ df §til(fent^ 'pen instructor simply caonot be 
. ' provided '^Ih th^'^irtdlvVdjierl -attention and' instruction required fdf effective 
. trainfng -'and atsu};^n(!e 'tttat'^^th^^^ indeed learned to perform the analyses 
v^ich are the .subject ^of tfe* course. . • - 

v""-'. 'If •theiatimb^r of ^d^l^rs 're<fuiring 'this- course vs' quite larg^, the best 

cbu/^e erf- actfon .i^ to ^t^eet |he tratmng' need through providing a greater 
^ mmber of ;coVr5V <5fferfnjg5 * . ' 

, iThe require'ti jnstrue-<f^ndj resources, shown in outWne 9, are compiled from 
the individuaj I'nstnibtTjci^l-^p^c^g^ worksheets shown in Part IT. Training 
admirt.ut raters .should QQpr^lnAi^rjpe\ueits. for Instructional resources to be 
j^C(^ire6r^]}tou<il^^ li^^lSry^^ sources. This 

* ; ' Outline "|)f-^vidfi^Va^ t^^^^s for^such coor(3i'nation. 

^ TraWog 'It^f .^Jj, :' ^--^ V\v v". ^: ' . 



Each ijembe/"' Oif-tf^Vt-rat/flag /'staff for thvs^ as for any .short course, is 
• a membey of a -.tegg;^ t^^^isVtearft cap functijon effectively only through each - 
member' SL'Underst^d^n^ 'of .tKe' tr^ inking* goals -to be met dnd the plans f6r 
*meetjng th^se'goaUi, ^hroiigh^^p'erYormance of ^is/her own duties,^and through 
pr^viujing mutua.Oy .SU^^rtty^, iotfvl ty with other team members for the 
'feffective'fQnd'^jt tff .^Ne'ceurse as p whole> , 

4. Qualtf ieatiohs ^ctf^JVtHtU^tipn^l >tdff" , . 
' • . ' ' . - '-"v' 

' 1\ Each, Shos)^' ,hd^.e> thorough knowledge of the subject matter for 
/ which h^y^he responsibility, including a high order of technical 
^kf].?; ffv^^iny ^roceau're^S' to be* carried outr. 

^ • . - ^'i,*^ '• -i / - . ^ *. . . / ' . « * 

2} EacH^ftoi/lt^^.dble ts perfom effectively, as an instructor, both.^ 
in/the~ class raOfti and fn; the TaboratoVy? This includes ability to * 
jnaike ripid adjustments in 'the style and technical level of in- 
struCtiion. in"Q>^die'r'ta'Vork with students having a varied range 
I ' of entryrl^fev^i ^Mi(Jwl^9^, ^IcITls, and 'prior e^fucation. 



[ ^ 3) EacVs^u1d;t>fejpitlf%g'tp'ac«^ certain, rigidity in the choice 
\^ ' * ' r- of .•ana1iyi*1c^jjij|^,e#^ taught, in accordance- with policies 
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and formal directives of the applicable regulatory authority (-les). 
The basis for, and recommended procedures to be followed, in intro- 
ducing variations in methods to be taught in tests and measurements 
of municipal effluents is discussed elsewhere in this Guide. . 

b. Estimated Time Allocations for Training Staff 

Each member of the training staff has specific duties before, during, 
and after the scheduled course dates. For planning purposes , it is 
assumed that pre-cours^ activity will begin three months or more, as 
required, before classroom instruction begins. During this period, 
the estimated time allocations will permit the phasing-in o^f><ork 
activity for this course with other duties of all personnel. Daring 
the course, a^ instructional staff and laboratory assistant (if used) 
are fully occupied, and shoufd not be given any othef duty assignmen ts. 
Post-course activities should be completed within one or two weeks 
^fter the last day of instruction. In the post-course^ period , all 
staff may begin t^ phase in other duties pending final completion of 
^all details associated with this training effort. 



Staff Identification 



Working Days 
(estimate) 







c 


s- 






o 

\ 


J- 


•t-> 






rj 


M- 
cC 




Course Administration 










Course Coordinator (ordinarily, this 
is one of the instriictional staff, 
who is assigned double^duty as 
coordinator- ins true tor) 


12 

• 


•1 


2 




Course Secretary (1 ) 




2 


2 




Instructional Staft 










Chemist (1) 

Engineer (1) « , 
Microbiologist (1) ^ ^ 


10 


5 

4 < 
5 


2 
2 

a 





•c. Duties and Responsibilities of Training Staff 

1) Course Coordinator ' 

This individual may be known variously as Course Director, Course 
Leader, or by some other term suitable to the situation. In most 
cases the Course Coordinator will function in a dual capacity as one 



3if 



of th^ instructional ^taff for the course. ^ In principle, any one 
of the Instructors cout'd -function as Course Coordinator. In the 
absence of other factors, it may be tJest to' have the individual 
who bears the lightest teaching load to act as Course .Coordinator. 

a) Before the- course, the Coordyiatoc receives assignment frofrr 
- -managemeilt to lead the course, 'after wfjich he/she: 



(0 )' Obtains comTiitm^|t of the other members of the training 
team for the coiAp, including Secretary, Instructors, and 
(if used) Labor.5^ry Assistant; 

(2) Determines the composition and geographic origin of the 
stuotent body to be trained^^ ^ r 

(3) Develops a working schedufe and specific staff assignments 
for all significant milestone stagesc of*course preparatioji 
arid implementation; ' - . - ^ ^ 

(4) Meets with course staff, distributes instructional guides 
and related training materials, and reviews the preparation 
plans anid day-t6-day workinc( schedule; assigns specific topics 
and time allocation for which, each Instructqr fias prime in- 
structional responsibility and for which^^earh^Iostructor 

^ serves as assistant to prime fnstructbr; • - - ^ - 

^ (5) Identifies which, if a n a vailable options ih pVocedures 
shoufd be taught for/^ompTTcr^e Wi thj^rrectives of the 
governing regulatory authority (-le^; 

(6) Prepares announcement of the course, and distributes it as 
affpropriate to the potentiaj student body; ' 

(7) Review! clgj^room and laboratory facilities, jnaking arrange- 
ments fopan^Nieqi^ired r.epairs or adaptations; 

(8) In -<rbnsul tation with I rj^structors , reviews availability and 
condition of all equipment, supplies, jnd othef>trai ning 

* resources required for the course, and mafces timely arrange- 
ments for repVir and maintenance, reorder, or borrowing of* 
nee^ded items ;• , . ^ ' 

(9) Arranges for* supplies of student refer/nce text^ artd 
asso^iaifidtraining materials; 

^ (10) Works with Sebir^tary ifi registration of'studenfs and in 

all pre-course\oni7iunicatioiis on schedules, Tocal housing 
and transportation; an* other fftrtingnt matj^ers; 

(11) If the cfturse is t8 be conducted in a "field" location, 

coordinates timely arraVigempnts for staff tr#vel , transpor- 
tation, of equipment and suppl ies, arrangements for trainir^ 
facilities, local housing awd transportation, determination - 
• of avaiilabilfty and location of dining facilities, and^any* 
XitYpr prepar^itions required for course conduct away from 
nbrRigJ^ase location; ' j 
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• (12) Initiates periodic and timely checks with other training 

^team members to assure that their pre-course preparations 
'are on schedule and th^t preparation of .required resources 
^ ts moving ahead According to olan. Takes action as ne- 

' ' cessary to identify prSblems and toexpedite solutions 
^ as fhe need arises; 

' . (13) ^epresents^the training ^e^m in all formal - communications 

^ ^ wi th mariagement, host orgahizations , students, and with 

commercial or pri^te sources of equipment and supplfes.\. 

b) During the course, tFie Course Coordinator: r " 



9 




Kresept 
laigpl 



(1) Takes charge of K:ourse opeYiing exerc:is,es iacluding student 
registration, welcome and staff introductions. Presents 
a«d discusses course objectives f ^ 

il) Maintains general sQf)ervlsion of course, assu,ri?U| 
^all actlvvties are kept on schedule; maintarins lia _ 
between staff members and other interfacing organizations/ 
I ^ individuals as necessary; > * / 

(3) Maintains consolidated summary record of student performance 
based on infonnation provide4^y^ ottier Instructors ;. wi th 

N staff determines which studeiTfs should/should not *be re- 

/corded as havirig satisfactorily met traTning objective^ 

* ' / ' ♦ 

(4) Provides Co'urse Secretary with timely information necessary- 
-for preparation of course certificate?; signs course cer- 

- tificates as .representative*^of the cdurse training staff; 

I 

(5) Presides 'over course closing activities, j'ncluding award of 
certificates. ^ ' ' ^ 

c) After the course, the Course Coordinator: : 

(1) Review^ and^evaluates with the instructional staff aluA 
. '^[Tiatters'considered perti nent ' to the effective implementat'ion 
- of the course as planned, develOping<^roposals and plans 

/ for adjustments las ,necesSary for' fujturft^ offering of the 

, dour^; 



'(2) Orders repaV^r^enova tion , and replacejient of any equigment 
or supplies that require such-^attention; 



r 7 ' 

f(Wfl4^esou 



-"nr^ ' (3) ^Coordinates return of any bo rf(Wfl4^e sources used in the 
course; ^ * 

(4) If cout:se_was conducted In the field", coordinates repacking 
"^ind return shipment- jof all equipment and supplies; • 

(5) Drafts course summary/evaluation report;^ 

(6) Prepares and forwards a^ny neports required by other- 

* ^ supervising, caordinatlng, or financing authority. ^ 
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2) Course Secretary 



The Course Secretary works under -the direct supervision of the 
Course Coordinator, and prepares or arranges preparation of all * 
formal communications, procurement documents, training materials, 
and records required for course preparation and implementation. 
The Course Secretary also provides Qffice support work for the 
course instructional staff in all, matters pertaining to course 
preparation and 7(flplementation, 

a) Before the course, the Course Secretary: 

(1) Works with the Course Coordinator in identification and 

preparation of cflpies cf all pertinent course materials for 
^ use in planr7ing conferences betw*een Course Coordinator and 
the instructional staff, including Instructors' copies of 
working schedules for course preparation, course agenda fr;^ 
prelimnary to final draft, staff assignments, InstVt>€-tor^ ' 
instructional package worksheets, all- student i nstructioi(al 
materials and associated data sheets, student evaluation^ 
sheets, quizzes, and any other ^ped or printed material ; 
- , prcjected^for course use; " v 

' (2) After Course Coordinator's conference with instructional 

^ staff, and resolution of decision making issues, arranges 

for printing (or reproduction) and assembly of all materials 
^dicated under (1)* above,, in a quanti,ty adequate for 
S^rojected course requirements; 

' (3) Arranges for printing or rep^^oduction, and^ distribution 

of the pi^ojected course announcement as^ fliVected by Course 
Coo.pdinator; 

» ft 

(4) Serves as Registrar, maintaining roster ar^ records of • 
SJtudentfi^ submitting a^>|>l ication and accepted for admission 
tt) the course, pi^epares routine response to students 
announcing. acceptance with tnformar^on as appropriate on 
course dates and schecjtjle, l^cal "geography" including key 

. , addresses, hotel/motel/dinin^ information, local tratisporta- 

' ' tic^n information, and any other 'information which will - 
•simplify personal planning of register^ students; 

(5) Prepares, .or arranges for, all indf^idual student supplies, 
including registration cards, course manuals, note paper, 
pencils, name tags (1 for wearing •and' 1 for use at class- 
rcfofll sea.ting position), course' certificates , etc; ^ 

(6) Prepares order* or procurement requests for equ-ipment and 
suppl ies -needed fi)r^ the course based on specifications 
provided by the instructional staff; 

-(7) If the course is a "field" prfe^entfttion, makes arrangements 
for shi|>nent of equipment aod supplies to course site and 
\ ' retuVn, staff travel schedules *and order of tickets, hotel 
' re$ervatioar7Tncn»ssociated functions; • 
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(8) Prepares the classroom for use in the course, including 
distribution of individual student materials to seating 
positions, arrangements for classroom organization of 
audiovisual projection or playback equipment, chalkboards 
and associated supplies, and other classroom needs. / 
. (Ordinarily, the Course Secretary does not travel to a 
"field" ^presentation ; this 'function will have to be pro- 
vided through special arrangements with the host organization 
at the course site. ) 

b) During the course^ the Course Secretary functions as an 
"unofficial staff hostess," and: 

(1) Attends course opening exercises, assiAing students in 
romoletion of "registration cards and associated records, 

(2) Prepares course sunnary registration information, prepares ^ 
class roster on first day of course and distributes copies 

to students and instructors, keeping copies for future 

records; . * » ^ 

(3) Provides cleHcal/secretar'ial support to Course Coordinator 
and instructional staff as required;^ 

« 

(4) Receives incoming mail and messages for ^^ff and students,^ 
expediting communications to extent practica> and feasible 

(5) Prepares course certificates as s^Q^^i£i6 by Course Coordinator 
on last day of course; \^ ^ 

(6) Inspects classroom daily, making a rra ngeftaent s ^as necessa*^ t 
for coordination of deficiencies in jar>it^rial serv^ices, 

and perst)nally corrects minor -deficienctes to e/tent ^f^sibl'e, . 

- ? - < . 

(7) Attends ^^^nd participates in course closing exj^ ^^3^* ^ 

c) After the course, the Course Secretary: 

(1) Prepares typed copy of all reports~"draf ted by the CoJVse 
Coordinator, and forwards reports' as indicated; 

(2) Places purchase orders or procurement requests for repair, 
renovation, or replacement of equipment and supplies as 

^directed bv Course Coordinator; ^ 

(3) Removes all course suppl i^f rom" the classroom, returns 
borrov^d re^sources, leaves c^i^ssroom in condition suitable ^ 
for use by following class (this does not, imply janitorial 
services! ) ; ^ 

(4) If course is conducted on a repetitive basis, inventoriek 
all consumable classroom supplies including data sheets,* 
worksheets, qat?2e*i, course sc|i^edules, 'a^nd the 1ike> and^-. 
reorders or provides for reproduction of any Items "coming 
into short supply. ' M 
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'*3)N;^structor (Chemistry, Engineering, Microbiology) 

a. before the course, each instructor receives course duty 
assignment from management; and, 

(1) Meets'with Course Coordinator for discussions of 
course plans, objectives, and for development of 
day-to-da^ course preparation schedule; 

(2) In conference with Course Coordinator detemnines 
which of any options in tests and measurements 
will be taught, determines lesson guides to be 
followed and student reference materials to be 
used,^and resolves any other problems on instruc- 
tional materials, thejr content, and related 
matters which should be determined beforehand, 

'(3) Reviews requirements for equipment, supplies, 
audiovisual training aids, and other training 
resources to be used in individual instructional 
assignments. Performs equipment upkeeo and ■ 
mainte^nce procedures, prepares supplies and 
reagents required to be available for student 
use. Provides Course Coordinator with timely, 
detailed information on specifications for all 
equipment, supplies, and other training resources 
" which must be purchased, rented, or borrowed for 
the course; 

(4) If the course is to be conducted in a "field" 
liDcation, packs equipment and supplies for ship- 
men^ so that they will arrive at destination in 
good cond*itiOR; identifies to the Course Coordi- 
nator the equipment and supplies whlcl^ should 
not or cannot be shipped which should be pro- 
vided otherwi se at the course site; 

(5) Rehearses all classroom and laboratory instruc- 
tional presentations to the extent necessary to 
assure effective performance within the scheduled 
time al location; 

(6) Reviews and practices all tests and measurements 
for which he/she has responsibility as leading 
instructor to assure personal proficiency and 
adequacy of pre-course plans and preparations; 
supervises pre-course practice of other instructors 
who win serve as assistant instructors for speci- 
fied procedures; 
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, . \ ,..5ap€irylstoii;Qf'4>^ instructor*^ , 



(ft) ftg|iorts v^\tf^^%^^ a$ r?qu^sted to' the jZoorse-^ ' / ' 
. 1 ai^ cooperiites'ln ^rM]i^ oui' Mmely procedures^ ' ^ 

- ; ' for thifn-^Jut;0n. ' '\ ^ ' ' -> . 

' ^ ^ 6>Di^fng'/ the .CQu^w^' t:^' Instnjctot' cjfestgi|a^^ "chem-lst**; 
. c / - \ ' ■ . <^ ^ ■" ' f ^ , ' ; * / ' 

, ^(1)" Attends and' participates in'c&tirse opening, f)C€rcises^ 

r V .' (2).^rve5 'a^ leading \^%\tmy^/f^r the fq)1owir^ tests. - ' ' 

' • ' 'a«ti rjiea'sujr-efnents^r lBp&K/4rKl )r€l?ited- -sebjectt/ P*l* • . 

' -.-'^/qhloHn^^^me^^Si^ip^nent f^^feTldj determinant tor^s.** ,// ' 

. j^' : Ln thli capaclt/ 'tl^'ChmUtMs^res^^^ * ' , - 

. . :;^^1 cVa^r^ iastnictfon o*t the jtesfgnat^df^ subjects^ 

* ' J^^terjihtp'of a-U jAborat^y la^tructio^,, coHeet^dn ^ ^ ; 

/ / ^ji^f {^Jt'Wrir^esi^liits for) ia^ ' * 

* ' ^4mi aisp^iarted re<50rtJ$' tor'.^UbiBlsslQ^ to. Course ^ 
. ' , ' / ^CoDrd$f»k tor »^-a^)d^b^aenf counsel perjfelrient / 

^ r . ■ ''^^ ^ y^^tters re}iite^'4:o jan^^/ perfional reS4>or>s1ftl11ty. ' / , 

" y Z' -*^ J^V^Atterrtfi aiW''|N^^ stirt^ef^^y/, v 

' - T^/- - ;-*'evaluat>on,sfks1fffts*(m pff^^'aas diy's $ttiderTt peVfomance. 

* ' /'{M Asshts 1b»|J%>^mr^jct^^ ^bOratorytliisiWoction \. 

■ ' ' '^'^■^^^y.yr'^ : ^-y 

* ^ / ' ' •^jfS> Attends 4yd (!rar>tlc4jf^t* -fn ^aSwrse ^eJostftg eJterpUas^^ - 



* V 

V 



• i 



V . "'^ ' \duti^^^ser4t>e<j J^-:,^: ' ^: " ' 
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H" ^ •• ; ■ %fm. far'-changesr f,if'(iB Ikbqreitory ftMfetlon ^ ajiottttr., , 

. toUt onn 9€cmei!^|€ -^nean- ' In -ttiU capacity - 



- ^ ' ^ "fl^^^^^r .^f^ snort ^i^p\^. ^ 




(3) Tal;^ wce^s^ry action W put 'laboratory' into'^tate of. 
: nea'tnass and or4er for occupancy of 't?h$ next course 

. AthU does not imply janitorial ser/ic?:^^ ^ 

(4) ^ If , course was conducted in thfe fieTd, 'repacks all equip- 

ment ^nd supplies for return to home institution, after 
' .at Te*$t superficial cleahing of afl dirty or contaminated 
" gUssWare. . , 

(5) On return of shipment to hone institution, unpacks all 
e<»uipfnent,and supplies, returning it to designated custodial 

' 'i.He,.iJl*luding return of tx^rrowed equipment and otW re- 
turnable resources. 

4. 

f^. laboratory' Ass4$t*nt ; 

The Laboratory Assistant is designated as "optional" irv the 
staffing plan," but services of a laboratory assistant are w 
strongly fecommended. This is particularly urged in i fixt^ 
. training installation where this>-^nd othei^ courses Ve being 

conductedion a continuing^ or rvefjJtitive balls. The laboratory 
-assisUnt work$ particularly in stipport of the instructfonaV , 
_ staff. The assistant will be given routine tasks which will 
^^f ree the instructional staff for more speciaTized or complicated 
"tas!s;yassociated with the planning, preparation, and implimenta- 
. tlon of the training. ' 

g. Before the course^ the Laboratory Assistant; ' ' 

, <1) Iterks closely with the Instructional staff members, ^ 
performing standardised tasks- as specified In the 

• course preparation P.Ian, these duties will fall ' 
primarily under- Hems 3,*a^ (3) and (4). 

. (2) Organises laboratory supplies and e^uipment^ for 

each procedure ia such a way as to permit distri- ' 
* 'tuition to^the students or to th^ir working sites 

with maxi^ efficiency during the course presentation. 

(3^ Assists- Course Secretary wherever feasible in 
- a^SBJibly ind^ OrganlzatioR 6f student instructional 
materials, classroom preparat1<fi^and related tasks. ' 

<* ' 

. During- t+>e course, the laboratory aiisfstant; 

(1), Pw^forms alJ -possible tasks in support of leading 
iiwtructors In setting up student work positions-, ' 
corllecting arid returrLing used glassware^ supplies 

• and equj,nnenti ,etc- ^ tp central repository. 



tniikiikikins all glassware and supplies 




otter:lft«mthOT.e stipulated for student performance. 

/(5> {totifils^r€»<i'ingUnstructor-^ of any. noted 

iH$cr'j^aa<^f^'"6r deficiencies in supplies, equipment, 
' Qi''p}^^it4'i^^ l^ds to problems in implementing 

t4) Irffl€rd^c<^r«es»' packs eqi/ipment in shipping cases 
•a^ rajitillyi'as its use has been completed for the 
.course , 

Mt^r iiisi tditrif f the' Laboratory Assista^; 
{!) As'skts^-lR^tructefs in- all equipmentland supply 



jnspectiori, renovatiqn and r:^turn to 

0f I 



proper location. 



{ty his UfeE^at<iry in state o^f neatness' and order 
' -preparatory to tise for nekt class^:^ 



(3J ?re^r^s any stable supplies required f 
offering &f ..the course, within limits 



next 
echnical 



2. 



Training Facmties '^nd Related Equipment 

This course requires both a classroom and a 1 aboratory- for class use. 
Effective presentation of the course requires staff attention to Tnany 
detai Is- related to these facilities. Problems more often occur in 
field courses (i.e., away from "home base").* In any location it i$ 
unusual that all desired features of a training facility will be met>* 
but with timely attention most- problems can be solved or at least, 
partially resolved. 




a. General Considerations 

1 ) Spatial Relationships * • 

Classroom and laboratory should be separate, but close together. 
Much of the instruction requires frequent shifts between class- 
room and laboratory. Therefore, the classroom and laboratory 
nust nnt be in separate buildings, and should not be far apart ' 
within any structure. 



V 



2) Associated Comforts 



d) The classroom and the 1 aboratory* shoul d have a comfortable. . 
temperature, be free of obvious drafts, be wel 1 -venti 1 lated, 
*and should be well-lighted. II is, of course, possible to 
develop specifications for acceptable temper'ature ranges, lighj 
intensity ranges, humidity, etc., but there is no substitute- 
for exercise of good judgment. 

I) Suitable restroom and drinking fountain facilUies should be 
convenient to the classroom and laboratory* 



;j Smoking* 

(1) N& SMOKING IN THE LABORATORY 
on this. 



T^^ere should be lap comprocnise 



■2) Some schools permit smoking in the classrooms. Ifthls, .1s 
the practice, it is advisable to locate ^s^trays so.tfrat , 
smokers sit in an area where their smokif>^^i1l not '(^isturbi 
others. ' 

3) Lunchroom Facilities - ' ■ - 

Most schedules for this course will allow a one-hobr lunch break* ; 
It 1s advisable that the course staf f^identtfy and md'ke kr\i>nn td . 
the class the names and Vocations of coiw^nient- •dining f£ftil1ties ^ 
where .service, variety, quality, and grice are satisfactory.^ 



4) CofTiTiei^ to Class about Facilities 



a) On the first day of the course the general orientatio^v sMo^ld ^\ 
-include such i/iformation as the class needs on the location ahd • 
use of facilities anif* conveniences for class use, 
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^:b) It ts.strongJy ^irg*<l th^at the entire $trtn1ng staff never at 
t^ny tfwe 'indul-geifn apologf^s ^r cx file isms- of the classroom 
or laboratory faqtllttes bfeVfvg used, Such remarks serve no 
'.^ pnipol^^^Litd ca,n only detract . from an effective program, ' 

'provided that eyerythtng l>oss1We has been done beforehand to 
resolve. ex i$,ttng problems with facilities^ Student conments 
dn^'.complatnts should be given an honest repsonse, but such . 
comments from.sti/ctents sftoald not be regarded as an excuse for 
s>taff to enUrcje on the subject. 




b.- flassro^yn ' ' ' . 

/ -* 1)^6enera.l. Features ♦ 

. " '\dt) Door a:t rear of room is preferred; this permits ei^try -of late- 
comers wit?iaut^extesfivfe distraction of class, 

* 

b) The classroom should -free from jixcessive extraneous noises, 
^ - ■ ^ * such a$.»from construotion projects, heavy traffic, or from 

' aircraft. 

c) Jhe classroom- should haVe adequate electric pov^er outlets 
(115 V) fof'us^ of 'audiovisual equipi|pent. The receptacles 
^hould be' inspecte^l-Jor-a^surance that they are, dDmpatibl^e with 
the ^lugs on tt>e dudiorTsual projector equipment^being used, 

^ and^adapters and extension cords secured as required. 
^ - v • / . . , ^- * - 

d) / Room ,sl2e" should.be adequate tor seating 18 students, plus 

' /-pravid^ng for instructor eq^ projection equipment, and 

% : - ^ a itiodest number (4 %i> of intermittent visitors to the 

* classroom, J^ '" . ' 

•/ ~ \ < ' , ' \ 

. . r - The. classroom should b^ ca0abje of^ being darkened quickly and 

* . :eff^Ct^v^ly for lii^e b'f projecjt^ion equipment or television. - ( 

<' ' : ' ' Room dSnlner ^ligHls fer iftftrect fighting (not strHcing* the \ 
^ ^ screen directly) ^re recoifw^emte^ in fjxed trainino installa- 

' , ■ ,y'^' f'-. ^ ttons, byt -can be dispensed wi'trrip a field train;^g situation. 

fZ) Student facilities , ' ^ ^ 

^ ay Ideally, students should biefsealed at tables, "with all seats 

, „ , ' , facing t|)e insttuctor's ^ea at the front of the classroom, 

' • > stiKicnt should be avf^cjiXe<i 30" or more of table width. 

' ' The sideaVm' chairs so familiar in the classrooms of secondary 

- schQC^li^awJ-'cottejg^s njay b? used if absolutely necessary, but 

^ are d^is^tirfctly inferior to tables for student work* 
7 - - * r * * * • ■ ' * . * ' 

^ :: b>^ Student seating shoa.1d be ajt least two screen widths^lProm 
^ . . the 'pfo;iectlo9 screen '(^^suiitng a 6' screen; no student closer 
' . [ than''i2' ffow'the screepj.and rwt more than 6 screen widths from ' 
>-r> — ' ttie ^screen (a^a-ln asswnfng^a screen, no student more than - 
^ , ^'^/rom.the scjtlfr^n). Furthennore, all students should be 
'^^e?t«d seated wJtt^in ^^.3(J* ing^e to the, left and to the right 
\^ ' •? ' ''of line from the^ middle of the projection screen to the 

. .projector. ' ^ . . 
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3) Cldssrocxn Instrq^Uonar fa^04t1e$\.'^ ^ ^ ' 

^) Lectern,' eithftr^fre^ste^ln'^ or taWe-t^pe; ^ukabU far;. ~ 
standing iF^strwctor * . \ : ^ - 

b) iJemons trail on tabH at front of classroom!, approxfrif^^tely 

' ' 3* x^r - ^ ^ . ^ ; ^ ^\ • > . _ .\ ^ ^ ' ^ 

c) Cha1kboar3> at I^Vst'J''. x,,5v'(pteieraMy largerj» with cHalk, 
erasers, 'pointer . " . - ' • . 

d) Audiovisual- equ^pmerft. 

'(1) RubVic address ^ysten (-optional but recofnnended} wtth 

lavalier microptronfe with' adequate cord*" length to permit » 
instructor to move, .about at front of cla:$srojtSrt with .% 
rel-ative freedom - ' ^ ^ ' • . - ' * * 

' ' (2) Pro.ieftion screen (for si2e consideration see 2) b above), 
matte^, beaded, or lenticular surface 

'(3) PrQjector, 35^i7irr slide projector fon sVid^s mount^^Jn 
' cardboard or pTaS.tic-^uht;''Q^ t);pe •preferr^dv Should^ ' 

' have pro jeCti'o^" lens WftK cord length suitable for use from 
- rear of room • ' . ' ' 

. (4')-'Pro^ector^ overhead feype, fp^^use with projettuals 

approximately.?" X ^-^-^^ ^ ' * ^" ' - 

(5) Cassette. typy|^-la>back^ unltv w-^th xueing f 

a^^tomatic operation, of cassette type slide prd/ector; 
• > G<)lJ^a4:iWe^w-1thV^tetional draining and Operational- t^e)>noTogy 
Cetnter (tPA) tape/slide fnsitructionaT units 
' ^ - -^J ^ -/ ^ • 

. {6}>*ilevision tape' ptayb^ck- unirt (3/4". cassette type, "U-Matic" 
or.equivalentV - V . / ^ . . . ; 

(7) Ta^vl si on receiver^ -commercial type » .color, 19*' diagpftal 
. * picture^ or larger _ ' 'At least one receiver, -preferably two 

tab#f^\ory - ' ' ; \ ' a\ - I. • . .-^ ^ . - 

1 ) General^eatur^TN^ - • • \ • \ ^ ^ \ ; - 

a) Should be wellrllghted^ adequately vfintfla^teBV It is particularly 
„ importarit t+^at fhe laboratory be free-fi^c^n strw^^ student 
. working areas*. . ^ ' • 




b) Should pgpv1de'for'sttident«-i9,$li«nd-^ *^ 
' are appro)f^flfetety J€*"fro«^' fJoot*. t^ bench, Sfurflce. ; 



c) "C6iPi^tli^^\1^abor4rt^ sliould .be.aVaUable *t student 

; weilc areast it)cWd4n9.eleotri€ity {t15 V), oat%, tnd vacuiim^. 



(i) space tefe*^e6;fv'fe^df*|^^^^ he adequsite for students to work- 

Stthout 1rtti^^jrf^g;'#i^ and to permit free niove- 

efjt of ;ln^tVu<;:W»^i>1fw't'he student *ork1ng area. 



e^ Safeiy 'features; should be checked, "including 

locatjDD <?nd;tori^fttqe^ kits, fir€ extinguishers, "* 

ep^ergw'cy/ 5|\oi(^?5^ v-,^^ an4 ottier emergency 

- ' equipment/;" /'f;'^ / " . ' 

2} Stud^rlt PacllUi'ls 'V!- ''^ 

a) Provide at least 6' of^bench width pei<_*sj;udent pair. While 
students' vii VI wprfe'ln p^lr^/ to the exlt^nt th^t they wiU share 
.certain HmitW. equiprfierft, each stjudetit will perform all tests 
.-wd meaiur6me?itsv- ' ' 

b) Provide b^cp space- or^ fl^r' space as necessary for •Idboratory 
equToment described in the •equipment and supply lists, .such as 
balamce^, oyeni, waterl^aths and other items- not assigned to 

' individual* St uderit ^orkr . ' ' ^ 

3)^ Laboratory 4 n$tractii^a1 Fgpu.iJ^^ \" 

' a J' A cha1ktoird'an^,\dOTC>rrs*tP^Ww^ recoiunended. ^ ^ 

^) Provide at1ea$f'"Z0 5quarfe\f^et -for reserve- supplies and equipment 
of e"aci}'.1nstrkcter.^ * 

. c) for ffef^ coUr^iv;Ip'rpvJtf# area for packing and unpacking; areas 
* for e'q1^i^ilte1tG^b&;be-$W'^^^ should be at least' 100 squa/e 

. feet , of' floor with at least 20 square feet of tab'le space. 

Security • " * 

Valuable property 'f^.tt^^-Mt^- in the elassroptrr and In the laboratory. 
Softe. of th^ "it^ ,4rf^|^i^ti^il^tai^^^^ s^scep^ti ble to theft . Accordi ngl y : 




1) Pr^v^i'de for-liocMr^g^f-lJot^ cla^^ labor^tbry when not in use, 

of 4s5tire^ttact;j9€^i^fe .j^^ il^provided^ in the.ffflhlfty by ^other 

2} 6e sy^e t+«at the^neces^ry ^ilVe-'ivai.l^t^Je to the instructinnal 
staff their i^^l' " - ^ / - ' 



.3) With'firfJ^-^^^^s^s^ often 1t;Js necessary for'the .training staff to 
viw*^ tn the §v^ijl5;^,6^^^^ for cpmirq classwork. 

Arr^h^emehti'.tflwl^ adva^^.to secure authorized entry 

to the tratr(ing flc%>itf$$;6ei5ft5r'roM i>y a host organization. 

'4) Tt»fts during^ jf^fi^J'^pJKfi^ fee a special problem. Maintain 

. sirveillance;)^;tfie #'xte»t J3ti^^^ ^nd .keep out-of-service theft- 
, prorfe !te^ mit ^jfreJtpqs^d/Iop^tions. 



3. Laboratory Equipment and Supply Requirements 



The consolidated list in this section is for overall planning purposes. 
FoK day-to-Siy laboratory requirements, see the "Equipment and Supply" 
requirements in each Instructional Package Worksheet (IPW*) contained 
in Part II of tffis Staff Guide. ^ 

The equipment list is in three sections, each related •to the require- 
|knts of one of the areas of instruction (chemistry, microbiology, 
engineering). In most cases, individual items of equipment or supply 
are not subject to shared use in two or more ar^as of instruction. In 
the few cases where this does occur, and the item is to be used for more 
than one purpose, thts is indicated in the "remarks" column* Each of 
the sections, in turn, is divided into three subsections: capital equip- 
ment representing more than $100 unit purchase cost, reusable equipment 
of less than $100 original purchase cost, and consumable equipment having 
les$ than $100 original cost. (These prices can be taken only as approxi- 
mations). Jtems in the list are described in the language and specifications 
required for ordering the item^from conmercial catalogs. The second column 
^"ists the minimum quanti ty per student required for each procedure as 
taught in the course. The third column lists the minimum quantity for a 
class of 18 students. The fourth and final column contains remarks that 
^3y be useful when deciding on class needs or when ordering equit^ent and 
supplies. Many Instructors plan for an additional margin of at least 
^ 10^ of extra supplies to provide for student errors, planning miscalcula- 
tions; gr other unforeseen 'events . 

Before using, thfe list in this section, the decisions must be made about 
the specific procedure to be taught for each test in the course. The list 
presented here covers procedures in outlines 1 - 25 of this Staff Guide. - 
If the instructional 'staff "elects to use procedures described in outlines 
26 - 30, it will be necessary to make adjustments in this consolidated list . 
As stated above, -in the final analysis it is'neces^y to consult the IPWs 
related to the procedures being used in the course. 

A list of this type can be of great value in pre-course planning,, to 
determine the availability of needed 'equipment and Supplies, a.nd to take 
actTbn to provide needed resources. Further, this list <:an be of vita^l 
importance when planning for courses to be tonducted j*n 'field locations. 
Copies of the list in the hands of the Course Coordinator, and a representa- 
tive of the host organization, can be used to determine which will provide » 
needed resources on an item-by-item basis. When the resporfsibil ity is • 
^assigned and accepted, thi's can be annotated in the "remarks" coluffin, with - 
a copy of the annotated list in the hands of the Course Coordinator, and 
a copy for the representative of the host organization. Each can then i/se 
the annotated equipment and supply list as a checklist for carrying out his 
own agreed-upon responsibilities in preparing for the course. * 

. - / 



AT.EMP(164.1)9.9.77 



53 



8-1 



8-2 



I? BACTERIOLOGY, LABORATORY EQU^pMENT^ AND SUPPLIES REqViR'EMENTS 
^A, CAPITj^L £QUIP>IENS;^* (More Than $1^0* Unit Valu^) 



J ^ , * Quantity for -- 


PescTripti^n 


u MPN MF REMARKS 

1 1 


Au^clave, providing uniform temperatures 
up to and inclyding 121^C, equipped with axi* 
accurate thermomefcer, pressure gauges, / 
saturated steam pow^r lines and capaHiPRjMb 
reaching desmed temperature in 30 miPra^^HT 


_ 


• 

• 

' '- 


Balance,' 0. 1 g sensitivity at a load'of 150 g 

. ^ ^ — , 


4-6 ; -4-6 


s 


^ Fuflinel Unit, membrane, upit aissembly, ^ 
st^ile, equipped with No, 8 rubber 
stopper to fifl ^ -liter vacuum flask. 


9 




- < ^ : 1 — ^ 


1 : — 1 


■ 



Incubator with s.aturated relative humidity, 
adjusted* to 35 ^ 0. 5^C and to accom^nodate 



a minimum of 18 culture tube racks 
(approximately 6" X 12" each). 

^ ^ ' ■ 




r, wat^bathT adjusted to 44,^5 
and t^%ccomfnodate 5 to 10 tube 



In 
. 0/2 

racks (approximately 6" X 12" each). 



ERIC 




oscopes, stereoscopic, magn. «JjOX or 
inocular type preferr*ed. 




Quantity for 



DfiSGRIPTION 



JVIPN 



MF 



REAIA 



"7 



Ov.en, hot-air steriiizing^ to give uniform 
temperatures and with suita'ble thermometers 
to. register accurately m range of 160-180^C 



pH meter, elec trometric, accurate to at 
least^O. 1 pH unit 



Refrigerator: Operates at 6^-l,0^C 



1 



t 



-4- 



Htmporary sample storage, 
storage of MF media, 
reagents. No^for storage 
of MPN media. 



UV light to resterilize funnels if necessary 



OptionaJ-' 



.Vacuum Service: preferably a central 
gervite,^ An ^lectrlc vacuum pump assembly 
with suitable' hoses, ^yw^tt^r traps, and. 
shut-off vaWes ig afcceptable. As a last 
regort/ but not recorfina ended, use a water 
aspirator or hand-pump. 



i 



X 



Service to 9 1^ work 
positions. 



.er|c 
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B. REUSABLE SUPPLII^ and Durable, Prooertv of Less than $100 I nit Value ^ 



DESCRIPTION 


MPN 


mi: ■ REMARK^ ' ' _ ' 


Aprons, iaborator_> fpiastic acceotabie- 


18 




Baskets ror discarded culture- 






Beakers, 400-600 na 


-f 


— f ' - - ■ ■ 


Bottles, dilution, 6 oz. , preferably ^ 
borosilicate glass,* with screw cap (or 
rubber stopper f^rotected by paper) with 
99 ml volume etched on side. 




\ ^ ■ 

72-144 ■ 

• < 

<* 


Bottle, mixing, 4 l^ter, -a ide-moutjj, 

borosilicate ^lass 


2 


• 

r 

1 , ' , L 


Bottles, sample, 2^0-ml wide mouth, 
glass stopper. 


10 


20 


Bottles, squeeze, for disinfecting solution 


9" 


1 ^ — ■ — — 

i 9 ' 

^ i ■ 




:.,,.„ ^ .1^ ...-r.. rM.^^■■ .r, ♦ ^ — > »» ..i 


> ,rj;, /, (1 ;m,^,p.' , 








' wiife- mouth ;{far .abo^t 20 rh^ 


' ' f - - ' . ' >^ 
' ■ 

f .v' . ■ .J 


I — ■■ — 


r ' 1 




^ " ^ ^ \ ' - ^ ; s 
Burner $r 'gas , 


; - * 

. ■ ; ■ g 




/ 



C4n5, pii>'et, aluminum or' steel, n qt copper. 
tir.pf^tKr. disposable pigets a'f-^f^Vsed, this 
item is not nece^agry;) , , ^ , 



. C:aLps.to fit 20 X 150 rnm cirttune tube^- 



/ 1 



Not n^c^ssary if s^ngle^servic 
gl^s orgastic, pre-sterilized, 
wrapped pipets are used. 



6 



f^iUer^r rpembrsn'^,' ,v5rbite,^*^t?^t6 m^ke^^:* ' ^ ^ ■ ,/ ' 
stejriPe f>nr:e sue suit^U far b^acteriai/ ' , : " , V ^/^OO 

ol^ 10 fyt^rB per f^^'kai^e ' ^. * ! ' > ] " ' 



20 packages of JO fiUers/pack 




boro§ilirate-^iaj$s* ' ^ , ' - ' 



., ERIC 
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DEsefypT^DN . 



MPN 



REMARPIS 



- ' . _ ~ \- i,r „■ 4. . ^ » ' 

Flajsks, suction, gt^ass, I liter, mouth to 
fit N^. 8 stopper 


■ ^ 

• 

9 


Fa^c^p.S,. curV»edrend round tipped, for 
'MF work • / ; 




1 ^ 

r 

18 


Funnels, gVass, ^ 4-6i'" cjiame-ter. 
Borosilicate * - 


\ 


Hot {elates/ electric, thermoregulator 


I , 


9 


Alte^iateU, use tripod \Mth 
gas burner. • 


. - - . - V — 

^ ' JarS't6^^j|l^ei^ used pipits. . ^ 


9 


1 \ ' 




Lamp, flu#resceftt^ for dissecting 
microscopy ^ . 


' 

' 1 


9 


0 


. -1 

^'I^op^t^ ^no^c^ia tlo-n', 3 mm diameter 
^'idop o£ nich'r<^me.<);:. platinum - iridiunj ^ 
yfir^,^ 2^ B&S gauge, in su'^table holder 


\ ■ 






,- — '—^ — j 

-Pads, ' absorbent (for nutrient), . 47 mni in ■ 
diameter, sterile, in unxtB of 10 pads per* 
package ^ 




200' 


.1 sually supplied vVith the 
rr eriibrane filters. 



DESCmPTiON 

' 



UPN 



REMARKS 



*Pipets, 1 n^l w$th 0. 1, mrgraduations, 
Mohr type preferred, sterile, cotton 
plugged^ glass or disposable plastic* 

• Quantity -given, is minimum number 
required. Each pair of students' should^ 
hre given a can with 10-12 glass j^ipets 

•or else a package of a dozer\ p^lastjc 
p^ip^ts* ^ ' - * 



48 



18^ 



pipet3» JO nvl graduated, MoTir type 
pr^^rred, B{etile, cotton plugged, glass 
or disposable plastie. Again this is a 

minimal quantity. Each^tudent pair • , 18 , 72-80 
sliduld.be given *a cart' with glass pipets or ^ 1 
else a surplus of the mdividuaUy/packed ^ j 
plastic pipets. , . ' ' \ ' ' ^ 


i • 

V 

•4 


.Racks', c ujture tuber 10 X 5 ©penwigs lo 
accept tubes of 25 mm diameter, mirJ^iim - ,24 


18 . 

(t 


^ — ^ — „ , 


^ — ^-.^^^^ . , , ^ — ■ ■ V' — " ' ' ' ' 

fChrig stand; to accommodate 4 r 6'' glass {. 
funnela - * * ' - ; .9 
ff * . ' < > ' 


«» i 




Sponges fcfr cleaning, desk tops 9 . 

• w,* .„ • 1^ ^ ' 


Q 


* 1 » ■ !■ .1.1 .1.1 ■ ^ ■ ■ . ' ■ ■ ■ ■ F ' 
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DESCRIPTION ' M'PN MF 


REMARKS 


TalUesi single unit acceptable, hand 

or desk type ' . - -.j 9 

• . r - ^ r 




Thermometer (for use in incubator water 

bath). Must indicate in the'*&^-50^C range 

and have incrjements of 0,-l Cr Shoul<l be 1 

NBS, certified or calibrated against NBS 

certified thernaonaetex:* .'FuJ^l Itrtd^ersion type 

preferred. ' -^^v— - v > - , ^ 


1 
1 

- 




Thermcfm'eter ffor os€;ii^§ier>liz\hg wen). 

Must indicate within' the 16p - ra^e ' ^, 1 

and should haveam^reTft^nts at l^ast 1.0 C. j 


1 




< 

'Thermometer (for^use in 35;?,Cjhpubator). 
Must* indicate in Ihe S^'^lo^C raoge^and haVe 
increments of at^iVast t. '0^6/, Sljou^^^ 
NBS: d^rtif ied thercKom^Jter. 'Ee^t used 
with bulb irhmer^ed in ate ^ycerine, or , 
oil fitted .in flask or bbttJe wiyi*fbbtyer 
stopper. • ' M ^ \ s ,* - ^ 

— ^ — — — — ^1 V^i*__»' w.^ ■ ' j. . 


! 
i 

1 




* 


•Tongs, cj:mciMe (to fit cultui^ tubes) 


\ ^ ^ i 


9 




. . . ^ ^ 

Tubes, fermentati<ini. 12'X 75 mxt\ v\als to 
be inverted in Vulture tuB^Q 

. — . ), • ' 


800 


1 

y ■ ■ ■ . — »■ 


, ~i 









r 








DESC^PTION 






MPX 


MF 


^•^ remaIiks 




Tubes, culture, 2<1 X 150 mm 




660 

i 


, L 




\ 

Tul^ng, rubber, 2-3 foot^engths, lat^x 
rubber, 3/16" I. D. by 3/32" wall (for 
vacuum flask). 






9 






• 








✓ 







w 



•I ^ 



/ 
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C. CONSUjVlABLB RESOURCE SUPPLIES 

These items will either (1) be used directly bs the student, (2) be used by staff m prepd.r:nL' 
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Solutions and'tTiedia des(i ribed in foUov.ing section. 




4 


DESCRIPTION MPN 


-MF 


REMARKS '■ 


Ba^s, waterproof plastic, 3X7--1/4" 
for culture dish 'incubation 


, 1 

36 

1 

1 


rrP- 


EC Broth, dehydrateci; Difc"^, BBL, or 

equivalent, inl/4-lb. bottles. * 4-6 


1 

' Do nat buy 1-lb bottles, 

■■ , ■ 


Dishes, Petri, 50 X 12 mm, 3||jrile, 
plastic or glass, 

. ' • 1 


! 

120 


Most workers use-plastic 
Petri dishes, / 

_^ : j; 


Iodine, \:rystals^ 1/4-lb. bottle ^ , j 1 


1 


For preparation of disinfectant 
solution 


, ; ^ i ^ *« 

% 

Lactose Lauryl Sulfate Tryptose Broth; 

BBL, Difco, or equivalent. Dehydrated. 1 

lifc., bottle.. 




M-FC Broth, Qehydrated; BBtf, Difco, or i 
equivalent. 1/4-lb. bottles. 

\ 

, . i . 


4-6 


Do not buy 1-lb. bottles. 


Methanol (fo;- sJJerilizing forceps), 20 nal 
amounfs in 12 wid^? mouth hotties 

— ^ — ^ 1 


i 

— ^ — 
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' DESCRIPTION ' mp:\ HE:.:--.Rr3 

Potg^siunr: dih>drogen phosphate <KH2PO^/ For preparation o: dilution 

1 /4-lb. bottle 1 ' 1 v5*ater t 



" » w 

Potassium Iodide (KI), crystals, 
1/4-Ib. bottles ^ ^ 


1 




For preparation of - . " - ^ 
disinfectant S'5rution 


% ' ■ • ' 

Pencils, china-marking, wax 




' 18 




R0S9I1C Aci(l, ' powdered, l-graiTi units 




" i 


r . . 


> 

Sodium H/droxide (NaOH1 pellets, 

l/4;lb. bottle " „ ' 




1 


r 


: --T7^ : 

Water, distilled 0?^ deiomzed. Suitable 
for use ir^bacteriological culture media. ^ 




t 30 


1. ■ — ' 

r^f^y laboratories will have . ^ y 
their Own distillation apparatus,'"'^ 
otxhers niust use commerciap 
" sources. 

, ■ r-l r 


* * • 

t 


J 


* 


y ' . . < ^ 



. <» - ^ t • • -.If ' * 

// ' . ' . 8-n ■ 
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D. COPjSfM^ABL^RESO^'RCir SUPPLIES- (requiring- staff preparatior 



These itercs will require preparation by^'sta/f," m advarice of this course. Mater-iais foe 
' preparation and c'ontair\ment of these items shoul<l, without Bxceptiori, be hst'eu in foregoing Lsts 
' of equfptmieat and supphes, \ h ' ' ' 



\ 







♦ 




DESCRIPTION^ 




• 




Dilution* wate^r", sterile,- blanks, 
xnark at 99-ml rna|sj4^ ^ ^ 

6 _I — _ — ^ 


) ■ . 48 ^ 72-144 


. r * 





I^mitioh Water: for class 



i 




4' 



Prepaj^e 3 liters af^sterile 
^dil,Mtl<:n water lu A-Iiter 
^ glfss bottles/ ^ ^ * 

, On appropriate class da^( $) 
deliver appropriate aniount' 
or fre9h 'domestic sewage to 
the dilution water. See special 
instructor's nt*es for the 
lessons. 



" v ' "J aw ' ■ ■ ■ ■ " t — , .. . f ■ ■ . ' ik 

^ *U:Miin^-Patas$J^m lod iisie Soiutioh, 
^ coTOistiTig of 1 e:rams' Iodine crystals, 
f 8 grajn^ Potass lu^i iodide crystals, 



dissolved jp jitierff distilled' water, ^ 
' ,-and d^«5p<^nied-in."pi^3tie squeeze battit^^: 




r 



\ 



74.- 
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•. -DESCRIPTION 


i MPN 


MF 


REMARKS 


Lactose Lauryl "Sulfate Tryptase Broth* 
10-ml-portiqtiS/of single-strength medium, 
10 ml portions- in X 15D mm culture 
tub^s with fermentation vials, metal ^ 
caps* Sterile 


t 

1 

'400 


■ ' 




Sodium Hydroxicje, solution, 0.2 N 

i - - 




200 ml 


For prepdirmg 1% Rosolic Acid 
sol^tition 


— ^ ^ j 

Sodium Hydroxide Solution, 1 N 


1 liter 


1 liter 
^' 


For preparmg stock solution 
phosphate buffer for dilution 
water. 



T 



n UiEPIISW LABORATORY EQUIPMEflT' AND SUPPLY REQUIREM^TW^,^^ 
• Key to Abbreviations for Tests: 
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• .'• BOD Biochemical Oxygen Demand 
,D0{W) - Oissolvecl O^^ygeh, Winkler 
DO(P) - Dissolved Oxygen, Probe 

a; ^capital equipment (More Than $100 Unit Value) 



CI 
pH 

ss 



Chlorine Residual 
pH 

Suspended Solids 



QUANTITY FOR: 





REMARKS 



DESCRIPTION \ " 



\' ^ ■ " ^ — 

Amperometric Titratiiori Assemblies including sample cups 
and fr.ea_sur1ng pipetV^l and 5 ml 



EACH TEST 



CLA^SS 
OF 18 



CI 1 



' 9 



A written EMP based on Wallace and - 
Tiernan* equipment is available. It 
could be adapted for other ampero- 
metric titwtion assemblies . - 



^alAnces, analytical 0.1 mg sensitivity at .a load of 
200 (with Instruction manMdls} 



SS ^1 



Also fdr advance preparation 6f. 
reagents 



''Balance, trip, 500 gram capacity , 



BOO-' 1 
I)0{W) T: 



For advance preparation of reagents 



7^ 



Dissolved Oxygen Meters with probes and probe agitator 
•^S'semblpes and, accessory kits which* include membranes 



DO • 1 



Written EMPs base/ on the Weston and 
Stack* Model 300 and also on the 
Yellow SprThgs fnst<rument* Model 54 
are aval lab! e^^Erther could- be ^ . 
adapt^d-^fm^^-tytlier oxygen meters. 



— 1 r-^ — 

Also can be used to prepare distilled 
water •tor;f the other la* procedures. 



v.- Disttlbng apparatus, water still, all-glass or block tin 



BOD 1 



Electrica^l outlets, 115 volt, single phase, 60 cycle ac 
power \ - 



01 ' 1 



ERIC 




79 



QUANTITY FOP.' 





EACH TEST 


CLASS 
OF 18 




Hot p]dte,*niagnetic-;^t'^fyer/piatfanti ar^a about 5 1/2"' 

by 7*\ with magnet ' ^ 
- ' • ^ • 

: ■> - 1- ^ , 


■;. BOD 1 
D 0 ^1 ) 1 
cl 1 


1 

- 

1 


For advance preparation of reagents 


Incubator, ar:XODS't2r^4,1:»]P^atu^ bath c^pabfe of 
maintaining 20"" + l^t, and large enough to contain 
36 BOO. bottles ard 2 ten-fitier bottles'"' 

^ ^ : ^ 


BOD* 1 


1 




i)v^n, hotj^a3rx-tO;9^fy^Jtigl'fom^ tOT and with 
therraometer io^rBQ^stBr^* ii:cur^te]y in range* of 103 - 
105^C. Capacity T^r^f 8 n 90 sim d4d\ watch glasses 
plus 18 ^ Z'5 ml GooCI^ crumbles r 
^ — ^ — -Hr- — „,».■' ^-.r^^: ^ 


Ik 

SS 1 

f • 


1 


See Microbiology, Capital Equipment 

# 


pH meters, el ectrometV:fc,^^cevtr^te t^^a^ ^east 0.1 pH 
unit . . ; --^ j:'-' ■_ ^ ' 

» ^ • . »■ » ■ < ■* si? — - ■ — • — . — i 


pH • 1 


9 


X written, EMP based on the battery - 
operated Instrumentation, Laboratory* 
Model 175 is available. It could be 
adapted for other pH meters, . 


Refrigerator lyqe enough to^-store up to 7 one liter ' 
reagent battles • ' -J* 


BOD , 1 
DOJiW) 1 


1 


To store reagents prepared In advance 


Sinks for glasswiire clean-*up and discard solutions. 


All -1 


3 




'Jfaciium .Sourcj^s:-^ prefer dbl/>a j:^6htfal .service. An 
e^eciric vacuxinv^piifnp -asiemMy with suitable hoses* water 
traps and. shwt Of |* y$lves'^a^a>lVj&f -drtwingi. 1 5 inches 
mer^cu^/Ms a'cc^ptaW^V* ' , „ ^ 

...... 1 ' • « ^ ' ^ * 

-' " li ' 1. 'u, " -" ' ' 


SS 1 


Jo 


Unlisted quantities of tubing-and 
connectors may be required. See 
Microbiology, Capital Equipment 

■ ^'-^ 



•* Hefition of a ^specJffC brand natne Ws^not constitute endorsement of the U*S. Environmental Protection Agency. 
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B. REUSABLE ECUIPMEfJT (Less Than SlC^Umt Vtflue) 



OLAfiTITY FOR: 



cl'SCRIPTIOii y 



Aprons, laboratorywplastic acceptable) 



Beakers , glass, 25 ml 



Beakers -, glass,* 50 ml 



Beakers, graduated, glass, 150 ml 



Beakers, glass *250 ml 



if 



Bottle, amber glass^ 1 liter, with screw ^ap 



Bottled, gldss/30^ml, with 1 ml dropper pifJet in 
screw. cap ^ ^ ° 



Bottles, glasSjBOD, 300 ml glass stoppers ^ 



Bottles, <;ldss, reagent," 250 rl , v.ith gl as^ stoppers for • 
all but one which requires a rubber stopper., ^ 



EACH TEST 



•Al 1 1 



DO(W) 1 
pH 1 



CI 1 



pH -5 



DO.(P)'l 



Cl^ 1 



CI 



•ecD 4- 

•DO(in 1 

' DO(P) ^ 



BOD 4 

, DO(w) e 
III 



Bottle, cla^i, reagent, 2 '-'er.wUh gl^ss stopper 

V • 



DO(W). 1 



ERJC , J o . 



CLASS 
OF 18 



'18 



45 



Omit if PAG solution >s purchased 



21 



153 



10 



Weston *nd Sta(!k* Meter 300 



Omit if solutions are. purchased in 
dropper botj^les / 



Total quantity based on all three Ub 
"sessions on same day, precluding 
muXti^le use of bottles 



Tc contain standardised sodium 
thiosulfate ^al,. 



DEbCRIPTIHN i UJJ Tti: Li'y, | 

i ■ or iL 



Bottles, glass, small neck solution carboys, 10 liter 

< 




BO." 2 


2 




Bottles, polyethylene, aspirator with spigot, 5 gallon, 
screwcapr to dispense distilled water * 


All 2 


2 

i 


j ^ . 

Can be used with siphons for water , 
[samples requirpd for DO(W/ and DO(P)^ 

1 . 


Bottles, polyethylene. Squeeze, each with delivery tip, 
^ . about 2 oz. < 


pH 1 


9 


iTo contain sat. KCl sol . 


Bottles, polyethylene, ^-6Q*ml, screw caps ^ 


DO(P) 2 


18 


Weston and Stack* Meter 300 

To contain electrolyte dnd Na OH sols. 


Bottles. D^lvethvlenp orpfprrpd or nvrpy ^ulPO ml 
screw caps 

c . 


nM ^ 


I 0 


To contain buffers • 


= Bottles, col VGI^ vl enp . re^i^tr^nt tn flr}c;nrntinn nf cnl-iHc' 
500 ml , scr^w cdps 

> 


L 1 i 

• pH 3 
SS 2 


27 

t 


To contain student portions of samples. 
Attach ^ampl^ tags . 


Bottle, polyethylene^resistant to adsorption of solids. 
* 2 liter, screw ca^ . * 

^ a . — ^ . 


BOD 1 
SS 1 

\ 


1 


' 17 ■ — 

To col lertf^sampl e . 
Attach sample tags. 


% Bottle, polyethylene^ resistant to adsorption of solids. 
4 Liter. s"crew cap 


"'CI 1 

^•s 1 


1 


To col 1 ect sampl e. 
Attach sample tags ^ 


BettTe. polyethylene^resi s-tant to adsorption of solids, 
8 1 Iter, screw cap 


BOt) 1 


1 


To collect secondary treatment effluent 
sample. Attach sample tag. 


ERIC . " ^ ^ , 1 
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OESCRIPTICIi 



EACr IE SI 



Brushes^ assorted for cleaning glassware ' 



CF- 18 



REy/K/5' 



Brushes, balance 



SS 1 



Bulbs, pi pet, large 



BOD 1 
DO(W) 1 



Burets, 25 rr.l , 0.1 ml graduations, teflon stopcock plug 
preferred 



DO(W) 1 



ClampS", buret, for titration stand 



DO(W) 1. 



18 



Clamps, pinchcock-,. strong enough for tight cor?pressior 
of vacuum tubing 



BOD 1 
1 



2Q 



See Microbio^logy , Reusable tquiiwnfent - 



Cork borers, set 



SS 1 



To make hole In .No/ 8irMbber^^tcpF^s\ 
Yor funnel f ilter 'f)0*1ders prior ,icf 
student lab session. : ^.-^ 



Crucibles, Gooch, porc.elain-ZS ml capacity 



S5^1 




3« 



IS are used'' t6 prepar^ilt^r discS 
prior to student Tab ses$ion, - « 



Crucible hol(^lrs, Walter-, for 25 ml 'porcelain Gcoch 
crucibles to fit-l liter filter fla'si^ 



18 



Cylind'ers, graduated, 25 or 50 ml 

ERIC— 



18 



-So 



1 It ! . 

- i / ■ t , ' ' — r^- 



*'.BCfc^ '"1^1 ^. ^_.J^e<2u-;;red'ff- sample M5^ccr^oa)vi' 



i 



treatfrent "eff'j-e^t: 



■j ees . •Z.I 16 




| , Jy;i. . ,< . "- .4 ' >» 



1: 



1& 



size ' 



advice ^epairat ion Qf r^o^nts.. 



r 



.1 . 



Far^advinc^'preparatlGT^ of reagents 



8-20 



OESCRIP'TION 



QjAMITY FOR: , 



:flaik,' v'o1«»hetr1c-, 1 Uter wittiy^lass stopper ^ 



FES" 



CL^SS ■ 
OF IS [ 



.riask, wlumetr1^,'2 IHer with glass stopper 



^Farc€{«5 3 'Coyer fUs5> cdrved ends 

' ■ ■ " ' ' 




short diam. about 75mm 

f jli 2[5mJ >Uret> ^ 



i 



me^\ fi}ier^M<i^r%: ftiembrane'unU assemblies or 
,porjcelaflp/6uchfrer.^funnel$ or porcelaitl Hlrsch funnels^ 
-rr^JrlrtTig ^^J^OUt 5 Cfn diar.* for filtering influent 



filass^, safety' 



CI 



1 I For advance preparation cf buffers and 
1 sarple 



DO(W) 



For advance preparation of std 
thiosul fate sol . 



18 



30(W) 1 



SS 1 



18 



IS 



Car use sc<rie of each type 

See Microbiology, Capital Equiprent 



DO^W)lpr 



9pr 



I DC^Pi i I 9 I Weston and Stack* Meter 3CC 



t^ixi-m t0ii%f, plunger-- type> '18 Inch r^inimurr length 



^et&i|^^d^;p^'§;.t'iB, glass or-'pi^rcela^n, wun spout, 8 cz 



■or advance preparat^ on ic"" starry so~. . 



;P^is^^^ ^drappjng- {ffi^k^ne Croppers), w^t^ DuId, 




t 



} 



QUANTITY FW: 



4 

OESCRIPTIOK *. ■ ' * 


EACH TEST 


CLASS 
OF 18 


' i^cmuKS . ' ' ' ' 


Hpets».»ea$urfng, Mo|if» glatss^S rol' graduated in 1/10 


DO(W) 3 


3 


V 


Ptpi^i volisnetrfc triinsfer, one ml 


^-5 

BOD- 4 
r 


* 


^ . rj 


^ipets, voluwetric transfer^ t^fEtnty ml 


' BOO 1 




' ^- • = ' V ' . 

Re(B4ired 1f sample is-^inary ^-^^^ , 

Jul cci uncni^ cm luciit ~ 


PlMt. yolunetrlc tansfer. IDO »} 




J ^ 


"ujr ouvcince vrepo ra.ciun ut pui« 
thfosulfate sol . " ' \ . . . 




DO|P) \ 




Yellow Springs Instrument* .Meter ^S4 , 


/-^ ^ _ 


• 6g{p\ 1 - 


Q 


'v • - . ' ■■■ '■ : ■ 


^Siphoi)^, i|U$&, &t^t \^ inches lorw, with soft rubber 
^tubfpg «^tacte4 fof -detiiuerjf rontrol. 

'" t" 1, '"■ ' . )■ ■ f 1 1 1 .. — 1 1 i> , , 


BOD 1* 






Stphof)^, gTa«,long enough to re^ioh to the bottd«"of « 
IQ-llter. bottle. Wth'soft rubber tttblna att^ch^ fnr 
delivery control 


aoD ' 1 

* * 


2 ' 

■ . 


■V ■ ■ ■■ 




■ Mi 1 

\/- - • 




For advance preparatii^n of reagents " s 


. S^ibfig^ for clwinliig bwjch top >^ •. 

— T^^ ■ ^ C 


TT'i — ' 

ih)'-; 1 




See Mkrobiolo^y, Reusable Eqai^nt 


■ -■ ^-^^ ••• ^ • ' - r 









N3UA.JITY FOR: 
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EACH TEST 



Stands, titratl-ori, support-- for, biw-et 



DO(W) 



CLASS 
OF 18 



18 



' Stopped r "rubber ». ^itM'hol^ for funnel ^ 

filter holder • - ' . ' 



SS 1 



18 



Size of hole depends on type of funnel 
filter holder used 



'\ ■ V V-.. a^;-^;. ' ' 

Syringes, 5 cc 'oi;;'^!(jTO4ici!*el,^ dropper pipers ^ 



DO(P) 



. 9 



Tongsi crucible. 



a*. 



SS, 1 



18 



See Microbiology, Reusable Equipment 



Tuy^9,-'njbfe&r,-^T5 fi^t'y«%tf}s',, ' 
3/fr I. p. by 3/32!"'w^%i(^ vacuwi fTa^'ks 



SS ' , r 



18 



See Microbiology, Reusable Equipment 



' Wash twU\?'?^i >q0^i^4^ ml - 



An 1 



SS 1 



36 



18 are used to prepare filter disc's 
prior to student, lab session 



Mention of a 'SpiB^^f ft?^^^^ not cbustitute 

' endorsefli^ent of the t/^'S-ZEwironnieiita]'' Protection Agency 



9:. 



C. CONSUMABLE SUPPLIES 



QUANTITY FOR: 



ERIC 



DESCRIPTION 

1 : L^^ 


EACH- TEST 

• 


CLASS 
Of 18 


REMARKS 

f 


Cotton, small wads to fit neck of 10 liter bottles 


BOD 1 
-» _ 


. 2 




Detergent, in small boxes or jars at sinks 


AH 1 ■ 


3 




Filter discs, glass fiber without organic binder, 
Reeve Aogel ^34H pr 984H, Gelman Type A, - 
Whatman GF/C or e<^ivalent. Size should cover' holes in 
funnel filter holders to b^ used 5 cm. dia.) and also 
to fit 25 ml Gooch crucibles. (^^ 2.T cm. dia.) 


SS 2- 
ea. size 


72 


♦ 

IR PA" chriiflH Ko ny^'onararl 
iu ui Co • b 1 biiuuip vxz ppcfJarcu 

(rinse<j-dried) prior to student 
lab Session 

f 


Lubricant, silicone (stopcock) small tubes 


- DO(P) 1 
CI 1 

M 


9 

• 


Weston and Stack * Meter 300 


Marking ink supply or tool to permanently mark glass 
and porcelain. ^ 


SS. 1 

* 


1 


To make identification rjiark^ on Gooch 
crucibles prior to student lab^s^ssibn 


Notrf>ook$, to record data ^ 

f 1 — 'ii 


BOD -1 
DO(W) 1 


18 


• 


Pens, felt tipv to maVk beake^s, watch glasses, etc.^ 


'pH 1 
SS 1 


' 9 




Pencils, wax. marking 

4 


BOD 1 
DO(P) 1 


9 


• 

* 

ff 


Reagents ar^ ^listed according to test at the end of * 
this -section. 

. 96 • • 






80V 



8-24 



QU/t^JT.ITY FOR: 



Required samples are list^ lac'cording to test at th-e *" 
' end of*this section ■ ' • " ' , 



. Rubb'er binds, large ; . 



Sample tags, preferably p.re- printed, with blanks .for. »■ 
" information required by HPDES -reports.' • 



EACH TEST 



■ DG(P)-? 



BOD' 

.DO(W) V. 

CI '10 
pfT.; 27, 
S-S 20 



■CLASS 
• Of i8. 



' 60 



REMARKS 



4_ , 



Weston and St^ck* Meter 300 



For bottles containing sample. 



Tape, transparent, rolls " 

— ii.; 



•DO(P) 1 



Tissues.,, srfft, in boxes, for handling' Gooch crucibles 



•ao|cr 



SS..- "1 



Towels, paper ,in- boxes br paTckets. at .sinlcs 



"All. -1 



Wat^," distilled. from- a'll ^gldss or;.blot;li: t>ti 
distill tng ^apparatu;5 * • , •■- ,; 



BOO 'i-.t 



40 includes water. used for 

rfea^ent; preparation. 



Water, distil led-,from' centra? supply . '6^ c^r^ be- pui;cHaSed ; 



D0(P>13'''£ 

• 'CI-: t-l 



38 



Amounts represent 'water used for 
reagent and siimple preparations, as 
^iwell' as stud^ lab sessibns. 



v. 



ERIC 



• 99 



t 



QUANTITY FOR: 



ERIC 



'■ / ' = 

DESCRIPTION 


EACH TEST 


CLASS 
OF 18 


, ' REMARKS 


weighing boats, disposable 


BOD 4 
DO(W) 6 
DO(P) 3 
CI '11 
pH 5 


29 


For advance preparation of reagents 


Reagents, BOD Test: 

4 






For preparations according to 1971 
Standard Methods, 13th ed., p. 489 

ALL reagents should be prepared PRIOR 
to student lab sessions. ' 


Calcium chldride solution: 

<27.5 g/1 anhydrous calpium chloride 


* 

BOD 2inl 


ft 

100, ml 


^ ' — ' — 


Ferric chloride solution: 

0.25 g/1 ferric chloride htxahydrate 


M 

BOD 2ml 


100 ml 


*^ 


Magnesium sulfate solution: 

22.5 0/1 magnesium sulfate heptahydrate 


BOD 2ml 


100 ml 




* 









8- 26 



QUANTITY FOR; 



^■DESCRIPTION 



Phosphate Buffer Solution: . ' . 

8.5 g/1 potassium dihydrogen phosphate,- 
,21.75 g/1 dispotassium hydrogen phosphate, 
,33.4 g/1 disodium hydrogen phosphate heptahydrate, 
T . 7 g/ 1 "ammon 1 urn -c hi or i d e 



EACH TEST 



BOD 2ml 



CLASS 
OF IS 



100 ml 



REMARKS 



KH2PO4 also used for CI and pH 



Reagents for 72 Winkler Determin*H^ns unless a 
dissolved oxygen meter is to be wsed. 



T 



Reagents, Dissolved Oxygen, Winkler Method: 



See Rea'gents, Dissolved Oxygen, 
Winkler Method. 



For preparations according to 1971 
EPA Manijal , p. 53 

ALL reagents should be prepared 
PRIOR to student lab sessions. 



Alkali-iodide-azide solution: 
500 g/1 sodium hydroxide 
135 g/1 sodium iodide 
10 g/1 sodium azide 



NaOH also used for DO(P) and "CI 



BOD 8ml 
D0(W)2ml 
D0(P)2ml 



250 ml 



103 



ERIC 



102 



% 



QUANTITY TOR: 



DESCRIPTION 


EACH TES/ 


CLASS 
ur 1 0 


RE^'^,RKS ■ 


Chloroform 


BOD 15ml 
.D0(W)15ml 
D0(P)15ml 


15 ml' 


\ 

To preserve starch and thiosulfate 
sols. Also used for CI 

d 


'J - 

480 g/1 manjanous sulfate tetrahydrate 
• 


BOD Sml 
D0(W)2ml 
D0(P)2ml 


250 ml 


: . ^ 

^ 


Pot^^^ium hiindatp ^f5liJt"Knn' 

4.873 g/1 potassitim biiodate 


BOD 250ml 

D0(W)25anl 

D0(P)250ml 


250 ml 


to*u mi IS ui 1 u teo to ruu mi . or wmcn 
40.0 ml" is used for duplicates to 
standardise thiosulfate sol. 


■1 • ^ ' ■ ■ — 

t 

Potassium ^odide crystals ^ 

f 


BOD 6g 
D0(W)6g 
D0(P)6g 


6 g 


Ta standardize thiosulfate sol., also 
u$ed for DO(P) and CI 


Sodium thipsulf4te ^tock solution: ' ^ 

186J g/£ sodium thiosulfate pentahydrate 


BbD 50 ml 
D0(W)50 ml 
.D0(P)50 ml 


^50 ml 


100.0 ml is diluted to 2 std. sol.- 
648 ml may be needed for BOD., 162 ml 
each for DO(W) ^nd DO(P). Additional 
volume is foe buret rinses, 

'^^^ , 5^ 


Starch solution: 

10 g/1 soluble starch 

—404 — 


— 

c 

BOD 
,DO(W] 
DO(P] 


Sml 
2ml . 
2ml 


250 ml 


Also used for XI . ^ 


* 1 






^ 
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QUANTITY FQF: 



DESCRIPTION ^ 


EACH TEST 


f 

CLASS 
OF 18 


REMARKS 


Sulfuric acid, concentrated 


BOD ami 
00(W)2inl 
Dp(P)2ml 


250 jnl 


♦ 


* > 

Regents, Dissolved Oxygen, Probe Method: f 


- 




•For preparations according to 
Instruction Manuals for Weston and/ 
Stack**Model .300 or.Yellow Springs 
Instrument* Model 54 

ALL reagents 'Should .be prepared PRIOR 
to studentHab sessions. ^ 


-Electrolyte sol ut-ionie 

50 g/lGO ml potassium iodide, 

0.1 g/100 iTTl sodium sulfite , " 
• » 


D0(PH5fnl 


250 ml 


Welfcon and Stack*, Meter 300;sol . can 
be purchased from WeSton and Stack*. 
KI also used for DO<W) and CI. 


• Electrolyte solution: « , ^ 

^ 1:1 distilled water/sat. potassium chloride sol. 
J (S6.7g/l'00ml at 100°C) 


DOlPy-^^lBml 


250 ml 


Yellow Springs Instrument* Meter 54; 
sol. tan be purohased from YSI, slat. 
KCl sol . al so used for pH 


JSod^um -hydroxide solution: ' ^, 
10 g/90 ml sodium hydroxide 


• 

D0(P)'\^15fTil 
) 


4 « 

258 ml 


Weston and Stack* Meter SCO 
NaOH also used for DO(W) and CI 


ErJc IQo . 


/ ■ 







QUANTITY FOR: 




OESCRIPTJON 



♦ ^Sodium sulfite solution: 
about 2g/500 ml 



Reagents far 18 ^tnkler DO Determinations 



Reagents, Chlorine Residual 



Buffer. solutipn, pH4.0: 

243 g/£^ sodium ^^ate triliydfate 
,480 gA£ glacial acetic ^acid ^ 



Buffer solution, pH7.0: ^ , 

ZSAgft potassium d1 hydrogen phosphate 

86 g/£ di.sodium* hydrogen* phosphate with 12^ 
^ molecules of water of hydration 



10 



J.' 



ERIC 



EACH- Test 



O0(P)'>^1g 



CiASS 
OF 18 



18g 



CI 1ml 



vCl Iml 



250ml 



REMAR^^S 



Weston'^and Stack* Meter 300 

Also used in DO(P) .electrolyte sol 



See Reagents, Di ssolved -Oxygen,- 
Winkler Mr'^--'* ^ 




Fjor iJrepartions according to 1972 
ASTM Part' 23, p. 223 

ALL reagents should be prepared PRIOR 
to student^ l^b sessions 




Sol , can be purchased from 
Wallace and Tiernan* 



Solv can be purchased frpm J 
Wallace, and Tiernan* ^ 
•*2^°4 used'for BOD and pH ♦ 



.V- 



109 

8-29 



8-30 



QUANTITY FOR:. 



y 



DESCRIPTION 



Potassium iodide solution: 
50 g/£ potassium iodide 



Sodium chloride, U.S. P. 



Phenyl arseneoxide solution, 0.00564 f[: 

0.8 g/£ phenyl arseneoxide 

1.8 g/1 sodium hydroxide 

(Adjust . pH with -1+1 hydrtchloric acid) 

Standardize with 0.0282N iodine solution: 

26 g/£ potassiun iodide 

4.946 g/4 arsenous 'oxide 

hydrochloric acid 

1 m] chloroform 

« 

12.7 ^11 iodine' crystals 
5g/ 500ml "sodium hydroxfW 
Ig/lOOml starch sol. ' 



EACH TEST 



CI 1ml 



CH20g' 



CKlOml 
* 



aAss 

OF 18 



250 ml 



360 g. 



1 I. 



REMARKS 



Sol . can be purchased from' 

Wallace ahd Tiernan*. 

KI al soused for DO(W) and DO(P) 



Pellets can be purchase from 
Wallace ian<j Tiernan^ 



Sol . can be purchased" from Waljace 
and Tiernan*. \ 
NaOM and Kr are also used for I30(y) 
and DO(P)- - • 

chloroform and starch are also used 
for 00(W). / 



\ 



Hi 



QDANflTY..FOR:;. 



.DtS'Cf^iPTION-' 



Reagents-, pH- 



ERIC 



^^Buffer solut.fonf,- pH 6.9^:. ^ J . 

3.388^/ 1tt?r potass^fyni dl1iy<trogen plbsphate'; T'^! 
3.533 .gT^iter'dTSbdluRi hydr6g)6ii p.ho?phate^'. 



1J79 pcUssiuin dthyd'rcig^n phosphate," 
4.302 g/i cjjsodfWi.liydrc^n phosptiHe^t'/ 
carbon (il^xlde - f re€ *wa,ti^r * ' 

• ^lectralyte ^olutlbii: % • 

56.7 .9/100|j).l^potdsskifn (Th'iorW^ 
, 10(rG for sdtMrat$4'sQlMt1cSn/ . ; * 

Add silver -chl'oHd'e'ifl dfss€^l,»abk :amt.\ 



.EACT. TEST." 



CtASS 

.OF" ^a-. 



3£ 



4-/ 



250ml 



REMJ^RKS 



For pf'eparat ions according to' 197T • 
Standard Methods, 13th-ed. p. 278 

ALL 'reagents should be prepared PRIOR 
to' student 'lab session. 

Z : ^ 



Pre-weighed '^i^er cPftWicals can be . 
purc'Hasei. 7 




Pr-^weigh^ buffer chemicals can be ■ 
'chised. ' V ' ^ 

12^0/^ is also lised for CI and BOD ^ 



jE1^trolj(te sol . can be purchased from 
inanufagturers of -pH meters, ' 
.RCValsO used for DO(P)- 
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• / QUANTITY FOR: 



— --^r^- * } — : — 

• DESCRIPTION 


EACH TEST 


/ 

. CLASS 
OF. 38 


REMAR^5S 


• 

Sample, Bloch^ical pxygen Danand; 

non-Chlordnated trfeatment plant effluent ^> ' 


BOD 80ml 
or 400rnl 


IL- 
or 8£«" 

> 


Collect just before student lab ' * 
sessjoru 

7! I1t€rs of primary treatment effluent 
or 8 Titers of secandary treatment 
effluent ' • 


Sample,. Dlssdlyed Oxygerr^ Winkler Method: , # 
' Water containing di^ssolved oxygen ' ^ 


'eO(W) 300ml 


<-i— ' 


Prepare by agitation, then quiescence 
prior to student lab session,'. 


Sample, B.lssol ved, Oxygen, Probe Method: 
Water containing ^dissalved oxygerr^ 


DO<P)300m1 
ft 




Prepare by^agitatlcm, t+^en quiescence 
"fjrior to student' lab session, . 

0 

' ' -^fc ' 


Sample, chlorine:^ . 

Chlorinated treatment plant effluent » *- 


•• 

CI ZOOml 




Coll-ect just ►befxjr^ student lab 
session,- • " . ' 
Quantity is/fof Wallace and Tiernan* 
Assembly. 


Sample, pH: ^ ^ ' ' . ^ * ' " 
1 - . • ■ * 
Three samples with different pH <ralues 

= ■ '■ '■ '■ ' r- K- 


- * 

pH -^a . - ' " 
125m| 


pH 


^ . — 

Prfepare .prior, to student lab sessiop^*^ 

1 r 

1* . 


r . ' ^ . ' ■ 
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? ' 

% . 


• 


■ — ^ — r ^ ; 

* 



QUANTITY FOR: 



— -^^ f 

DESCRIPTION : ' • 


EACH TEST 


CLASS 

OF le 


REMARKS 


— , ■■ • — 

Sample, suspended solids: 

Treat3nent plant influent or an equivalent mixture t 

• 


SS'v lOOml 


21 


Can be collected 1 or 2 days before, 
student lab session. 


Sample, suspended solids: . ^ 

Treatment plant effluent or an»equivalent mixture 


SS'v 200ml 




Can be collected 1 or 2 days before 
student lab 'session. 


: — ^ ^< — ^ 

* Mention of a specific >rand name does not constitute 
endorsement of the U. S. Environmental Protection 
Agency. \ ^ 

> 






• i 




• 

V 

• 




• 

t 

{ . - 

■•4 


: .' ■ ' ^ ' 


♦ 
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'ill ENGINEERING - iSampling 

A. CAPITAL EQUlPMEffT (More Than $100 Unit Value). 



quANriFY mi:: 



DESCiUiniON 



CLASS 
' -LOI IB 



Sampler, APnA type, as described In Standard Methods, 13th ed., p. 476 



, ^ 

Sampler, Kmnerer type, as descH^ed 1n Standard Methods, T3th ed.. 



1 . 



RLMAKKS 



For demonstration 



For demonstration 



B. REUSABLE EQUIPMENT, (Less Than $100 Unit Value) 



Float gage 



For demonstration 

Optional - ^used if available 



Parshall Flume with stifling well and connection to fl 



I ume 



1-3 



Tq illustrate flume Configuration. • 
Models could be used in classroom. 



^ 

To illustrate gase 



Statf gage 'section, standard 3.33 foot section 



W1er plate(s) 



1-3 



To illustrate wier configuration. 

90° and/or 60° and/or end contractions, 

etc.. 
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IV) 



The following effluent monitoring prgcedtjres were added 

to* the Student Reference Manual. Equipment required for these 

procedures is not included in this compiled li^yt. 

.1. Dechlorination of Samples for Biochemical Oxygen 
Demand and Seeding of the Dilution Water 

^2. Determination of Dissolved Oxygen in Wastewater: 
^ Polarographic Probe Method 

3. Settleable Solids, mg/liter ( Imhoff Settl ing Cone) 
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Instructional Resources . * ' 

a. Introduction ' * 

Most training institutions wiTI make tKe fullest possible use 
of pre-existfnq instructional resources. The purpose of this 
section is to describe th^ nature, sources, and availability ^ 
of insiructional resources^ suggested for use with this course. 

J) The'Instructional Package l^orksheets (IPWs)' in Part II of 
this Manual and tjie student reference text refer to a number 
of different instructional resources. 

These include: ' - ' . 

,aO The student reference text itself; 

b) Audiovisual traij^itrg aids; and 

c) Supppi^tive references ^ 

2) InstriKnf ional resources are discussed irv this '^section from \ 
the vie^int of the sources of the materials: 

a) Resources developed by United States Er^'ronfental 
Protection Agency (U.S. EPA) 

b) ResourCjBS developed by other sources; and, 

c) Resources already in possession of the training institution 
conducif ng this course. 

b. Instructional Resourg^es Developed by U.S. EPA 

1) Student Reference Text and Staff Guide for the course "Effluent 
Monitoring Procediar^s Nutrients": 

a) NTIS can. supply copies of the Text and Guide. A paper 
copy of the Text (PB-261-290/AS) costs $9.7^ , Contact NTIS 
for the Identification number and ^ost of a patper copy of this 
Guide. 

A microfiche copy of either the Text or Guide is al§o available 
"from NTIS at $3.00 each. ' > 

U'.S. Department of. Commerce 
National'^Technical Information Service 
5286 ^rt Royal . Road 
Springfield, Virginia 22151 



AT. EMP. {164.1)13.9.77 



ERLC 



9-1 



12 « 



b.) NTOTC hfts 'negatives of the Text and Guide which are available 
for.tefnporary loan off request of % sponsoring Agency wi shing 
to duplicate the materials. 'V 

c) Yt)ur state agency may ber fable to arrange a direct supply of 
the texts and/or guides. Befdf'e ordering/jeproducinq materials, 
you might consult with your state agency about this possibility^ 

2) AudiovisuaTlraijiing Aids developedj^ for the Course: ' 

a) What is availably, according to topic: ^ - 

(T7 Five-Day Biochemical Oxygen _Denand (BOD-5) ^ * 

Ma) XT-54, Slide/Tape Unit, "Determination 'of BOD," 
^ 13 minutes, 71 slides. 

(b) TC-40, Videocassette Tape Unit, "Determination of 

5-Day B0D: Sample Dilut|fn", 23 minutes 

(cy OT-2, Overhead Transparencies -14. 

(2) Determination of Dissolved Oxygen ^ 

• (a)^Azide Modification 

T XT-29, Slfde/Tape Unit, "Dissolved Oxygen 
Determination" , 15 minj^tes, 72 slides ' 

2^TC-38, Videocassette Jape Unit, "Dissolved 
^ Oxygen Determination WinkleryAzide: Tit- • 

ration of sample", 27 minutes.* 
• - * . • 

* ^ TC-36, Videocassette Tape Unit, "Dissolved 
Oxygen 'Determination Winkler/Azide: Standardi- 
^ zatlon of Sodium Thiosulfaxe: , 27 minutes. 

4^ OT-1 , Overhead Trans^rencies - 6. 

, (b) Using a DO Meter N ^ 

^ X-6, Slides, unassembled -*28, shows variiius v 

parts of WeStoQ/Jtack DO Meter * » • 

2 TC*4l , Videocassette Tape Unit/ "Determination 
" of Dissolved Oxy^jK Using a DO Meter", (Weston- 
* StacJi^.; two tapes, Part I, 26 minutes. Part II, 
38, minuted. , ^ ^ ' * . 



(c)^ Polarograph1b?^obe, 



1 XT-83. Slide/Tape Unit, "Determination of ^ 
A Dissolved Oxygen-Pblarographic Probe (YSI)",-^^ 
6 minutes. 32 glides. 



12 
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(3) For pH Determination - ^ 

. (a) XT-69, Slide/Tape Unit, '^pH Meter-Laboratory 
^ ^^'^ Operation", 12m.inutes, 49 slides. / 

(b) OT-^1, Overhead Transpare^ies - 7, 

(4) Microbiology^ ' * 

(a) Bacteriological Sampling ' ^ ' ' 
'lX-11, Slides, unassembled -v 6. , • 

(b) Fecal Coliform Test - llultiple Tube Method 

KOT-3, Overhead Transparencies - 15. Used 
with lessons 1 , 4 and 9. / 

2 TC-12, VideocaSsette Tape Unit, "MPN Pro- 
cedures". Covers: Equipment and Supplies, 
Data Sheet Preparation, Assembly and Labeling 
of Culture Tubes and Sample Innoculation/ 
Used with lessons 2, 4, 5 and 6. 

3 TC-13, Videocassette Tape Unit, "MPN Procedures", 
Covers: 24-hour, 48-fiour and 72-hbur Test Procedures 
Codifying R^sults and Use of the MPN Table. Used 
with lessons 7, 8 and 9. 

(c) Fetcal Coliform Test - Membrane Filter 

i X-12, Slides, unassembled - 17. Used with 
jH^ Jesson 2, "Equipment and Supply Requirements". 

Z X-13,, Slides, unassembled - 12. Used with, 
lesson 3, "Preparation of Cultyre Medli^".^ 

3 X-14, S#ides, unassembled -'15. Used with 
lesson 5, "Filtratiorr Procedures''." 

4 )f-15. Slides, unassembled - 19. Used with 
fesson 6, "Colony Counting'*: 

5 OT-13, Overhead Transparencies - 2. Used with 
. lesson 4 and 9. 

% 

(d) Calculation of Geometric Mean<^ Fecal Coliform 

1 XT-S5, Slide/Tape Unit, "Simplified Geometric 
Mean", Parts I, II and III, 47'm1nutes, 87 ' 
slides. 



For use with persons who can apply the 
^basic skills^f addition, subtraction, 
multiplication and divi^sion, but who are 
not familiar with the use of logarithms. 

2 XT-86, Slide/Tape Unit, "Geometric Mean"-, 
Parts I, II and III, 35 minutes, 78 slides. 
-For use with persons who cap calcu'late 
simple averages, Prior ability to use 
logarithms helpful, but not mandatory. 

(5) Sewage Solids - 

(a) Total Suspended Solids 

0 

j_ OT-4, Overhead Transparencies - 7. Used 
with all lessons, 

2^TC-21, Videocassette Tape Unit, "Saspended 
Solids", Part I "Preparing the Filter Disc", 
15 minutes. Part II "Procedures", 13 minutes 

(b) Settleabl0-?mds 

lTC-42, Videocassette Tape Unit, ':Settleable- 
Sol ids" , 15 minutes 



(6) Ch]orine 

(a) Amp^roffietric Titration 



1 XT-37, Slide/Tape Unit, "Residual Chlorine 
and Chlorine Demand", 12 minutes r^6 slides. 

2 OT-5, Overhead Transpafrencies - 10. 

(b) lodometric Titration 

j_XT-93, Slide/Tape Unit, "Determinattion of 
Total Residual Chl6rine - lodometric Titra- 
tion Method", 10 minutes, 42 slides. 



4^ 



(7) Flow Measurement 

(a) Parshall Flume 

J[ OT-6, Overhead Transl)arenc1es - 6. 

2 X-16, SlIdesrunasseiAbled'- 2. 

' * (b) Sharp-Crested Weir ' 

l^OT-12, Overhead f rojpctua^ls - 5. 

(sy Report of Self-Monitoring Data 

Ca) OT-14, Overhead Tr^nsparencfes - 7. 

b) How to request loan of audiovisual training aids:* 

(1) ATI Items described In b.2}a) above are available on 
scheduled' loa^i from NTOTC to Institutions conducting 
'this course. Requests Should contain the Information 
Items on the ^Request for Loan" fonn, page 9-9. Send 
requests to NTOTC at the address given In b^lja) ibove. 

(2} It 1s urged that materials desired from NTOTC /or a 
specific course offering be requested In a single, 
consolidated communication. This trfill give greatest 
. assurance of a well -coordinated response. Because 
these requests ordinarily will cover a number of 
different Items, telephonic requests should not 
be made. 
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^ (3)' R$que$ts S^ioUW ■te^t^fmetys ^ To assure Vfecttv.fe ,^[*1iverx/ 
in Vjme, fpr'^.tise" in the* course^ .'requests should/be -repefved 
at XTQTC'at ie^,st;^S days prior to the ^course'date.' the 
^Center will^ 'ifi: tuYrv; ^jnake every* effort to a$$ijre t'hat /. . 
tKe requested, inater^als '.are y&llvered to the" requesting^- • 
institution- several days .pri.or to the start , of .t+re course, 
in vrtiicf^ they arfe to .be used. This wi)l permit review 
arid practtce by th?'. instructional staff tor -the most, 
effective .use of ^.ch 'resources . • ' , . : 

{A) It is expect-erf that all borrowed resources b"^ retuVrred tp 
• the Center wi.^bia'two.weeka after completion Of i^h^tou^se 
irf which th^y .are./used. ; ' V ' ^ 

' " . ' * ^ ' 
(5> With returned borrowed tfaini-'ng respirfdes, ijt is* reqii'^sted' « 
that the us6r -proVide the Center wit^i an evalua'^tion of :he' 
training resqurce(s) used. * In this manner the- experience* 
of' users can be a factor in continuous' irfrproveroents and ■ 
rejsponses -to' problems in using the resources. .lAll Reports 
'on use of 5Jjch respurces should tn^'ludfe the number of ^tudent^. 
' wHh' whom ".the" matter ia-T'Js^s used. - . . - - v • 

3) Supportive References: • ' . . . ' * ' -'-'^ 

,a) flanuaT: EpATtl^tS^j "W^tfiods for Che^nical Analysis of Water rand 
Wastes'". .This i^s- .tfte reference ixwftjef of all the methods'^. pre-S^ 
V 'rented- in tt^is^dourse-'^ji? -the Effluent Mfltnitbr-ing-'F^medirt:a jEMP.^ ' 

format. • Adaress.Veqye5its.' for' .a copy to; ^ ' . - ^ 
' - •/ * ''. y, ' ^ • ';ii/$VtPA. , ' < ^> ^i;* 

f 0ff tee of Technology Transfer ' . ^ 

. ^ » - • ■ < 'I^ndusftria-l Cn^tronrtejital/^^^earth labpVatory 
" ; efnc.inn^tl, Ohio 452168 ^ ^ ^ V ; • 

b) AV Catalog: NTQTC, '^Andiovisu.al InstruaionaV Uittts;:" ThU i% a 
• catalog.of ^slf;de-"tape'1nstTut%1onal units developed by the tenter?. 
Although not developed -specif ical]y fonthis pdurse, several of ^ 
the units are on cout^e toptci aW might ;t>e Useful supplementary 
irtacteriai: Address. ieques|:i -for a. copy toJTOTC at tl}e/addr4s!§ /-^"^ 
gi\^ ln-*b. 1) a). 'above, : ; / \; . /\ ' \ 

* ' o) IfHSV .A'^ Water* Quality In^tructfortal llesou?t;es X^'^tion ^ys-tem. 
ha's been* deveVoped,vth^c«F^h 4f» EPA traTntng- <irant. ^ Tt^e, "ftast?^ 
Reports" contaiji ^vaiUbiHty tnformatj<>n aTKl deStrtptfoftS for 
, 2300 entries .of^inStruct<t<^l a*twJ resource rftatet'U^f.' -'T^^se arg : 

. * pr^jted jiiatter*^ sljdeji^ films?, slfde^^ • ' 

developed by varied sources. fo«f training' personnel involved -in. ' •* 
all aspects c^^ter'^aHty. ^issessrrwfrtt.a^ control. . T'hus/i^ IBIS ^ 
.serves as ^n ffiforiwtTon soM^ce of avajl*able*-^'v#ater qual.ity .tralnin 
resources covering I wide r^nge Of subjects. \ . 
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Jhe user does not need data processing equipment to use 
the systenr.% Four of the cdinmonly used elements of IRIS 
' (Users Manual, Tables, ftester Report. Subject Index) are 
currently available. - , 

(T) While present supplies Vast, a se^ is available to 
' v)udlifying ^^rcatiogal jinsttttitions and traininq 
agencies from NTOTC at the address given in^b.lja) above. 

' [f) Paper copies can be ordered as & set of four volumes 
. from NTIS (PB-2fe2-223/AS. Set. 1120 pp. ';Water Quality. 
' , Instructional Resources^ Information System. Volumes 
I through IV) 'for $31.00. the TIT IS address is given 
in b.l)c) above. Microfiche copies cost $12.00 per set. 

(3) Paper or microfiche cop1es*of Individual volumes can 
also be ordered from NTIS at the address given in bJ)c) 
above using this infon^jation: 

(a) ,PBt262-224/AS. 99 pp.. "Water ^ality Instructional 
'Resources Information System. Volume I-Users'ftanual" 

^ ft $5.00. (micrbfiche $3.00) 

(b) PB-262-?25/AS. 96pp.. "Water Qual ity Instructional 

^ ^ Resources Information System. Volume II-IRIS Tables" 

@ $5:00 (microfiche $3.00) 

^ (c) PB-262-226/AS. 494 pp.. "Water^Quality Instructional 

Resource Information System> Volume III - identification 
Number Master Report'* % $1Z.50 (microfiche $3.00) 

« (d) n-l^l-inik^ 431 pp.. 'IW^ter Quality Instructional 
Resources Information System. Volume IV - Subject 
Index" % $11.75 (microfiche $3.00)' 

4 

c. Instructional Resources Dev^^Joped by Other Sources 

1) Minimum technical references wMch should be in possession of the ^ * 
Institution Include: * . ' 

a) "Standard Methods for Ihe Examination of Water and Wastewa.ter" 
(14th ed). APHA. AWWA. WPCF. Available from Publications Office. 
American Public Health Association. Inc.. 1015 18th Street. NW. 
Washington. D. C. 20036. 

' b) "Annual Book of Standards" Part 31. "Water". 1975. AvalVable from 
American Society for Testing and Materials. 1916 Race St., 
Philadelphia. P,A 19103. 
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2) Audiovisual anrf Other Training Aids 

a) A wide variety of training resources is listed in the / 
EPA sponsored publication, "Water Quality Instructional 
Resourcies Information Systerti" (IRIS), cited in b, 3) c) above. 

b) Information on sources of the listed items is provided. 

* * * * « 

c) Training institutions having information about- training resources 
applica^ble to this course, which are not currentl-y listed in FRIS,. 
are invited -to relay th^s irrformation to the Director, National 
Training ^nd Operational Technology Center. - Such resources, as 
applicable, will be made known to other organizations which could . ^ 
benefit from their use. ' • • 

Instructional Resources Already in Possession of the Training Institution 

1) Many (training orga'nizations prefer to develop their own texts and '* 
audiovisual training resources. ^ 

2) To the extent that these resources can be released for free reproduction 
and use by others^ institutions areo'nvited to make such resources avail- 
able to other training organizations. 

3) The National Training and Operational Technology Center is prepared to 

serve as a focal point for making information about such resources 
widely available, provided that copyright or other restrictions on 
reproduction do not* limit availability of such materials. 

a) Before encouraging ottier training institutions to use such resources 
in relation to this Course, elements of EPA will: 

(1) Review the training resources to determine whether the instruc- 
tion is consistent wi,th' existing laws, regulations, and Agency 
policy; 

"(2) Review^the Vesource for technical validity and educational quality. 

b) Materials^ found suitable by EPA would be recommended to other, institu- 
tions known to be presenting this Course. 

4) All training resources referred to NTflK as available for use by others, 
will be added to the overall inventory listing cited in IRIS, b. 3) c), 
above. It is hoped that a mutually sapportive activity in this area 
will ,/)in time, result fn: 

a) making IRIS a diversified, total resource system for training materials 
wng'ch will be of the higTiest technical quality; 

b) offering training institutions a wide variety of types of training 
resource^; 

c) reducing the amount of duplication of effort that so often results from 
lack of infomation on what is available, from what sources, and how 
obtained. 
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REQUEST FOR LOAN 
AUDIOVISUAL INSTRUCTIONAL UNIT 



Title and Catalog No. 



Intended Use 



Preferred Date of Use. 
Alternate Date 



BORROWER'S NAME 

Title 

Organization ^ 

Address 



(Zip) . 

Phone Number (include ' 

Area Code)' 

There is no charge for use of the Audiovisual Instructional Units However, 
the BORROWER assumes financial responsibriity for the value of all 
loaned equipment an^ instructional njatenals 

Unless special arrangements are matJjB wrth the loaning office, units 
should be returned within two weeks Return the unit by REGISTERED. 
CERTIFIED or INSURED MAIL IMMEDfA TEL K 'after use 



EPA-171 (Cm) 
(8-74) 



129 



. I^ART I • COURSE PLANNING AND MANAGEMENT / ' 

C. Secretartal Support ^- * . 

♦ - ' •■ 

The key role of the 6ff1ce worker(5) designated "Course Secretary" cannot 
be overemphasized. 

If » 

This function has many elements .includinq being" the riaht arm of the Course 
Coordinator, being Course Registl^ar^, beinq Course Secretary and being a "Course 
Watchdog" to give the aVarm wheg^ej^'ential milestone stages of course plannina 
and preparation are being overiroiw*.-''/ • 

In this section, these elements are considered under the headings: Cour^ 
Records and Record-keeping , Sugggsted Stuc^^ent Registration Procedures and . ' 
Printed and Reproduced Materials - Summary . ~ ~ . 

, 4 

1 . Course, Records and Record-keeping - * , ^ 

^ -^a. General Considerations ^ 

1) Complete, detailed, and accurate records should be esta^TI'sbed 'for 
each course presentation. Each course record will be a separate ^ 

^ file. In addition to the individual course files, it may be necessary 
. to establish a binder-system for locating the records of individual 
students. 

2) Response to Inguirles about Former Students 

a) Students enroll In this course in order- to acquire necessary 
knowledge and skills to perform the sel f-nior\i torino procedures 
reguired for municipal effluents. ^ ^ . 

b) In many, if not all cases, satisfactory completion of this course 
will be a factor 1n the accreditatfon of individuals to perform 
the analyses and measurements required for compliance with *|POFS^ 
Ptsrmits. ^ . 

c) It is anticipated that numerous inquiries from former students 
apd from regulatory aqentjies will be addressed to the training 
institutt.on. Typical requests for information may include any 
or all of the following:^ 

It 

(1) Verification of attendance and satisfactory completion of 
training; 

» 

(2) Identification of the specific ^analyses and measurements * 
covered in the course, as well as designation of the method 
which was taught; 

\ (3) Qualify o*f student performance in the course; 
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(4) Documentation of any specific analyses, tests, or ' 
measurements in which the student did not meet the 
required standard of ^performance, and tRe nature 0/ 
such failure; and 

(5) Documentation of any other events whiCh made the ' 
student unusual. This could be a recof^ of exception- 
ally high performance, or it could be a record of any 
specific difficulty which arose in connection with the 
student, within or outside the scheduled training^ 
activities. ^ 

3) Reports 

Most training institutions require submission of periodic reports 
on progress and achievements. It is safe to predict that manage- 
ment or cognizant regulatory. agencies from time to tine will call 
for information not provided in routine reports. If. such demands 
are to be met, complete course record^ vail be the most reliable 
' source for such information. Hk 

, . 4) irretention of Records^ ^ 

The length of time course record files '^ould- be retained is un- 
certain, and must be determined by each institution. 

Institutions having a system of archives for inactive fiVes may 
find it convenient to ret^'n course records in active office files 
for approximately two yearv. then retire them to archives storage. 
•Institutions not havinq a rcf^^^b storage probably should retain 
the complete file on each coupexjresentat jon for at least five 
years. 

b. Contents of Course Files ' 

1) In the planning and development stage, and until completion of 
. . each course presentation, course records are kept most effectively 
in two sections. 

These are: 

a) A file folder, kept in the filirfg cabinet or in the desk of 
the Course Secretary; and, 

b) A student record notebook, usually a 3-ring binder, kept on 
the Course Secretary's desk, or in a convenient bookcase. 

Both sections of the Course files should be maintained by the 
Qourse Secretary, and shQuld be made available to other, staff 
members under rigid controls providing for direct examination 
and immediate return. After completion of the course, the two 
sections cw be combined in a single large file packet for future 
retention. 
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2) The file folder is best suited for 5uch records as: 

'a) Copies of all correspondence, memoranda, an'd records of. 
telephonic conferences related to course plannin^and 
development; # • 

b) Copies of course schedules; * 

c) Re'cords of equipment' and supply acquisition for the course, 
through purchase or through loan (with information and ' 
records on return to owner); . ^ 

d) Records o^^staff assignments, classroom and laboratory "In^^ 
' reservation^; 

e) Copy of course announcement and/or .description *CSee^pane 
• 12-6); 

f) Sample' record copies of all routine informatiolial mate?^al 
sent to students^accepted for training; (See pages i^-12 
through ' * , 

g) Records of arrangements for travel of personnel and trans- 
portati^ of equipment and supplies, arrangements for field 
facilities, and other records pertaining to a field course; 
and 

h) Course*evaluation commentaries by Course Coordinator and 
. other staff members as appropriate. 

3j The student record rfbtebookjs best suited as a vehicle for all 
records and copies of communications" related to individual students. 
This may be organized effectively in a 3-ring notebook, containing 
separator sheets with alphabetical tabs. The personal records of 
each stuclpnt will be retained under the*alphabetical tab corres- ^ 
ponding with his last name. In the student record notebook may be 
found: 

a) At the front (before the "A" of the series of taHbed^ dividers). 

(1) A registration summary sheet showing record of s'tandard 
conmunications with each accepted student, fees paid, etc... . 
(See page 12-18); 

(2) A waiting list summary sheet showing record of standard communi- 
cations with eacff§tudent placed on a. waiting list prior to the 
course due to early maximum enrollment. (See page 12-19) 

(3) A non-attendance summary sheet showing record of students 
who applied for admission but could not be admitted for 
lack of qualification, or due to an already-filled class. 
This sumwajrv' also is used to identify applicants Uio applied 
for admissKhi, Who were admitte<J». and vlho failed to appear 

' without due explanation (^no shows"). (See page 12-20); 
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(4) A sunmary sheet recording student performance (accept- . 
able or not acceptable) for each Of the units of 
instruction in the course. (Such a summary worksheet 
has not been developed at the writing of this Guide). * ' 

irb) In thfe alphabetical section of the student record notebook, 
each student's personal record will contain such it^s^as: 

(1) The application for admission to training (See pages* 
12-7 and 8); 

i{Z) Copies of an correspondence with the student (See pages 
12-9 through 12), except for the routine local information 
sheets (See pa'ges 12-13 through 17), one set of which is 
kept in the loose file'folder; 

(3) Record copies of student quizzes, data sheets, and other 
individual records ^f class performance provided by 
Instructor. (See pages 12-24 through 38). , ^ 

(4) Copy of the certificate awarded at end of course which is 
a record of the measurements completed by the student in 
a satisfactory manner. (Spe page 12-23); 

(5) Documentation of any information about the student judged 
to be of possible future concern or inquiry. (An example 

X of such a sheet had not been developed at the time of 
writing this Guid^. 
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2.f Suggested Studen t Registration Procedures * ^ 

a. Introduction 

1 ) Purpose ^ 

Formal registration and erfrollment procedures are intended to assure 
that: 

a) The class consists of students for whom the training is^intended 
and designed; ^ 

b) The accepted students meet minimum knowledge and skills required 
for reasonable assurance of satisfactory completion of the course; 

c) Accepted students ire provided with adequate pre-training infor- 
mation so that they will make their personal arrang'ements ^rfiJ 
travel schedules to assure ai^rival at the appointed time and 
place, with full participation throughout the program of training, 

d) The size of the class is in accordance with the course plan and 

^ e) Those not accepted for. training are provided with suitable advice 

which can- lead to future admission. 

2) Alternative Approaches to Registration 

^ Three different approaches to registration are consi-ie^-ed here, 
though only t|ie first is described in detail.. Most detail^ t)f 
the second and third- identified .alter/iatives can be inferred 
through study of the first alternative. The three approaches 
considered are: 

a) Registration by priority of receipt of application, 

- b) Registration by comparative evaluation of all applicants, ^nd 

c) Registration for special course offering at request of another 
• organization. Stud&nts are nominated by the reouesting organisa- 
tion and are accepted without further evaluation of entry-level 
qualifications by the training Institution. 

b. Registration by Priority of Receipt of Application (Recommended)' 
1) Applicant ' w 

a) Receives course announcement; • 

b) Completes applica^tion and. secures internal approvals as required 
In his own organizationv > • 

c) Malls ^ai^pHcation to registration office of the Institution^ 
conducttfig the training. ^ . 

AT. EMP. (164.1)12.7.77 ' * , ' - " 
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2) Course Secretary 

a) Receives appMcation; N 

b) As received, checks status of registration for availability of- ■ 
class space, and makes appropriate notation on the application 

or on attached transmittal slip;. 

c) Depending on b), records application either in the registration 
suitmary, or the waiting 1 isf summary, in front of student notebook; 

d) Delivers application to Course Coordinator. 

3) Course Coordinator , 

a) Evaluates the student application and the space availability 
situation; * ^ 

b) Directs theXourlfe Secretary by notation on the application to: 

(1) Accept the applicant, or ^ . 

(2) Notify t!ie applicant of closed class enrollment, or 

(3) Refer the applicant^fo the. "Basic Laboratory Skills" course 
before entry- into this course; 

c) Prepares a special letter for non-admissable app'licants 
(or memorandum record of other form of communication wit^ 
appl icant)' which'^ts forth the reasons why the applicant 
is beinq rejected. Because of the -compulsory nature of 
the self-mon1toring tests on municipal e]pfluents for NPDES 
Pennit compliance, rejection of a bona fide applicant may 
be a very serious matter, and should be handled with care. 

4) The Course Secretary ^ 

a) Prepares a standard letter or special letter as directed, and \ 
obtains signature of Course Coordinator: ^ ' I 

b) Places a file copy of the letter and the application in the 
appropriate place-. upder the alphabetical^ tab section of the 
student record notebook; ^ ' a • < 

, c) Mails the original letter to the applicant, and r^ords'the 
the date of\ma1ling in the appropriate place in the summary 
records at the front of the/student .notebook. % 

d) Approximately 30 days before the course, mails to each accepted 
applicant a standard cofrmlinlcatlon,, consisting of 

> - . 

(1) A form letter of welcome to the course. Including Information 
on starting and closing dates and hours of the course, direc- 
tions and how to proceed to the classroom area, and related 
•Information (See page 12-9); and 



'(2^oca1 ttiformatlon htelpful to outside visitors, sucN as 
• hotel/motel information^,' 1'OC^al transp^ortation and schedules, 
a schematic rtjap of the area, and related information. (See^ 
pages 12-13 through 17)^ A 

e) ReQords the'mail ing of the standard p^cket^ on the registration 
- sumrfiary sheet. « " ' i ** 



f) When applications are still g|ing accepted within 30 days before 
* the start of the course, incQdes the general informational 
material with the letter of Pceptanc6 for admission. 



g) ffn the first day 'of the course: 

(1) Obtains a derailed registration caT% fronj each s^tydent. ^ome ^ 
institutions may dispense with th^ record, though it carv be 

' of value in report -preparation (See pajije 12-21 J > 

(2) Prepares any registration tallies recfuired^y request ing. 

, * organizStion(s) ^nd/or administrative regularlons. (See page 

'l2-22)i * ' ^ 

(3) Prepares a class roster of those in ^ttendanc^distributes to 
class, sti?ff,*and keeps a permanent record copy^^yl.XQ^rse^f lies, 

(4) RecordsMuay "no showsli^ (appl icahX§ accepted for 
training but who did not appea r), on tha student • - 
tion-attendance summary recor^fleer^See p^^J2-20) 

Registration by Comparative Evaluation of *a11 Applicants- 

1) >Apfflicarit ^ - ' / 

a) -Receives course aiiiouncfiment; 

to • • ' 

b) Completes appVicatio^rV^nd Secures" iriterrral ^ipprovals as * * 
required -in his own organization; / * ^ 

c) tlafls appj ication to registration, off ice of the institution 
conducting the training. • * ^ ^ * . . 

2) The. Course Secretary . - ^. - 

d> Receives the applications; . ^ ♦ 

. b) Records receipt of applicdt^n in'a summary record in stiident 
reQprd notebook; 

Files application in student notebook; ^ ♦ ^ 
/ " * 4» - 

d) Sends standardized letter acknowledging the apol ication,^nd 
briefly explaining the Vegi^'tration procedure, with assurance 

.that decision on admission will b^^innounced n6t less than 30 
days* prior ^to start of the course; ** * 
« \ • * 
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e) Delivers all applications tp the CoAjrse Coordinator ^approximately 
35 days i^fore start of. the course. 

3) He Coursf Ct)ordinartor * ^ 

a) Reviews and evaluates ^all applications; 

' . b) Selects s'^tudents t^be adipitted ^oir training; 

^c) Directs Course Secretary to senij appropriate standardized- left^rs . 
^ and information packets ^^described in b* above; 

d) Special note should be taken of%he particular attention, whioh 
should be given to rejected applicants. See.b. , 3),, c)'. '^bove. 



sho. 



above. 



1 



4). Tj^HBurserSecretary / 

a) Sends communications^, 

b) Prepares* records and studen^ f i]es as described in b^) a 

J. Registration for Special Course Offering^ ^ ^ ^ 

Here a requesting al^ganizatf6n has designaf|^ a student body 
^whft:h it wishes to have trained. It is the duty of the training 
institutiory to provide the requestipg organization witK admission - 
standards for th^course.^ It becomes thp cflity of -the requesting 
or^bntzation to sc?Sen its candidates for. confonoanpe fb these 
Jards, an? to provide .the training ir\stitution with the names 
:the students .to be trained. The requesting organization usually 
tifies the students. \ . * ' . 

1) For record purposes, it is best that students compjete a course 
applicatton form, .though it will «at be. evaluated as In b. and 
c. above. . ^ 

2) On receipt ip the' frainir>g institution, .the Course Secretary 
ma*;^the necessary entries showing record V receipt and flass 
comopsltion. Files ^ire kept in the usual way. Approximately ^ 
l30 days befqr? %he. course. »the individual s'tahdardfzed welcome 

forma tionVpackgts are sent to^students in the usudl way. 
' ' ing organiza^^^Tows ns usual practices in. pre- 
rec'ords, .TOters. and any other data'irequired, for 
reports. \ ) 

■ ■ ■ ■ .'. w ' . 




«u aays dctc 
anrf informal 

^ijp tV^inins 
paration of 
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3. Printed and Ref3#oduced Materials - Sunrory 



s . 



a. General Information 

In addition to the student reference text, standardized letters and 
administrative fonns/materials, presentation of this course also 
requires" calculation fonqs, laboratory 'data sheets, and graph for^jis 
which must be prepared^ in quantity the Course Secretary. 

1) In the following summarizing table, all of the standardize materials 
noted above are identified and supported with .additional i/iformation 

^ on due date, the number to be prepared (for a c>ass of 18 students'), 
'and' the ultiuiate fate 6f« the materials in permanent course records. 
Institutions offerl4«g this course may find it^^ecessary to add to 
or fa modify thfiS€ standardized materials. It is suggested that 
plans to dO'SO be noted on the Summarizing table, with samples 
or examples provided on separate pages. 

2) A sample or example of each item listed (except the student re-i 
ference text) is shown following the sjjjinari zing table. \^ 

* a) Samiites can be copied directly, if meeting requlrefr.ents of the' 
*r training institution, 

1^ The- examples are shown in recognition that a corresponding 
item^ probably will be needed by the trailing- institution , but 
probably will have to be modified to f i»t. the situation. 

b. Responsibilities for Printed and Reproduced Material 

-1) Course Coordinator 

a) Reviews the adidinistrative materials for conformance to the^ 
requirements^ of the r^glilatpry authority; * 

♦b) -^!akes fnodif icatiohs as necessary, to tho^amples and exantples ^ 
/ provided irbthis Guide; r ^ ^ 

>'c)^ Decidest upon and designs any addlVi^al administrative documents 
^ or necoVds needed; and 

d) 'Provides the Course Secretary wfth complete identification of, 
'material to be copied, directly or to be modified, and also 
provides samples of any new material required for course 
. administration : 

2*) Instructors ^ ^ " > ^ ' , 

a) Revl^ all -materials Idffntifl^fdr the procedur^fs fqr which 



th^ have instructional res 
, b) Design new %ipport1ve 1nstrCiot1onal material as required; and 

AT.Ef1P.(16#fJl0.9.77. 
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c) Provide thre Course Secretary with complete information on 
material to be copied directly or to be modified, and ijiso 
provide samples of any new material required for student 
Instruction. 

3) Course Secretary 

a) Receives frqpi Course Coordinator and Instructors identification 
of existing materials, samples of modified and new material; 

b) Adds to the summarizing table, in the appropriate locations, 
the identifying information, together with the supporting in- 
formation on due date, quantity, confidentiality,' and ultimate' 
fate of any new or revised material designed by Course Coordinator 
or by^ Instructors; ' ^ 

c) Reproduces, or arranges reproduction of, the needed, course ' , 
materials so that they will be available for use at the tinte • 
and place require^^ • > , 

Special V/arnings - v ' * • 

All staff members should be particularly alert to adjustments in 
"Due Date" which must be made, when the ,coursl is conducted in 
y the field, if training equipment and supplies must be shipped to* ^ 
.the course site. ^ , • 

Z) Preparation of these training materials is a potential source for • 
great difficulty in course development and^resentation/ f^ew ^ 
activities in course planning and deve36pmenT1^uire a greatep^ 
amount of effective teamwork among alHstaff me^Vs. Jhe 
greatest problefti here is one of timing- i a-^ \ '-^ 

a) Al 1 staff members mlist provide nec-essary information and s^pleS, 
^ of new or modified materials with„ddequa1|e lead time to meet ^ 

"Due Dates." The aiflount of lead time Is npt specif iedVfere;^N ^ ^ 
this will var.y from one institution tb another. ' ^ ^ 

b) The Course Secret-^y must be dil i^gent- ia..advising Course. 
Coordinator and Instructors of impending" logistic problems if 
delays occur in submission of matei'iali, and must give profnpt 
attention to printing or reproduction of n^ded fnaterials when 
delivered by staff members. 

c) Tfie-«author of this Guide ruefully confesses tHat thel{Jorst' 
and most frequent breakdowns in this^rea usual ly^'^arfr th^ 
result of belated de'iivery of ^n^ed material from Instructional 
Staff to tiie Coi^rse Secretary. 
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SlWAftY OF REQUIRED PRIHTEO/R^f^RQOBQED JWTERIAL 



Descriptldiv 



Lesson 



^en Needed 



Number to _ 
be Prepared^ 



CojifldentfaV 



f^emanent 
Record t 



Remarks 



Administrative 
Course Announcement 



Course Description 



AppliqatioTi for Admission 



Verification of , Bask 
Laboratory Skills 

Standard Letter: 
^Acceptance/ . 

Standard Letter: 
Standby: .Full -Class - 
Walttng Ltsjt - 

Standard Letter: 
Referral to Basic 
Lab Skills Ct>grs;e 

Standard Letter: ^ 
Wek^.^nti Local 
Informatli 
;Hbtels/Mpttls, 
Transpprtftion Schedule; 



SchematHWrea Map 
' Cl a^STDemUocatlCfn 

Regl strati ogVSuimrary 
Record. 



FRir 



€ mortfis. before 
it^rse 

'6 months before 
course . 



6 months before 
toiif^e- 

6^f?'ths before 
course 

5 wnthS before 
course , - 

5 months before 
'course 



)nths 



Indeterminate. 



Indeterminate 



5 months be'^ore 
Coux^e ^ 

^ M da[ys before 
course ^ , 



6 ^nonth^efere' 
course 



Indeterminate 
^ 100 

10.0 . " 

' .100 

' • 100 ; „ . 



-JKo ' v 

Ho ■ 
No 

Ho.'. 



.No - 

I - cdpy 
• No' 
to . 

No-, 

••i 

1 <;opy 



tes. 



Distribute to target 
group 6 months before 
course. See 12 • 6 

Same as announcement. . 
Can be used 1n conjunc- 
tion with chronological 
course listings. See 12-6 

Usually part of course 
annduncanent. . May be 
separate ^sheet. See 12 -"7 ^ 

.Attached to application 
form. 'See 12 - 8 . 

Copies will show up in 
student files. See 12 - 9' 

Copies wil 1 show ud in 
student f.iles. See -12 10 

Copies Will show MP in 
student files. See 12 - n 

Irt Course file folder. 

See 12 - 12 through 
12-17 ^ • ^ 



In Registrar's three- 
ring notebook . 
See 12 - 18 " . . , 
111 
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Description . 



^ 

Administrative (Cont'd.) 
Waiting List Sumnary 

Non-aLttendance Summary 

Trainee Reqistrzation 
Card 

Registration Ta.lly and 
Class Roster 

Course Certificates 
Classroom/Laboratory 
Microbiology (MPN 
^ Te^ #1 ^ 

Test #2 



Assignment Stieet 
Lab Data Sheet 



Lesson 



When Needed 



Simulated Lab Data 

Summary of Student 
Performar^ce 



1 of 10 

2 of 10 

3 of 10 

4 of 10 



9 of 10 



90 days before 
course 

First day of 
Course 

First day of 
course 

First day of 
Course ^ 

Final day of 
course 



Day 2 
Day 2 

Day 2 
•Day 2 



Day 4 



10 of 10 5 
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Number to 
be Prepared 



Confidential 
? 



1 

^ 1 
20 

As required 

20 

20 

20 
50 



20 sets 



No 
No 
No 
- No 
No 

Yes 
Yes 

No 
NO 



NO 



NO 



Permanent 

Record"^ 



Yes 
Yes 
Yes 
Yes 
' Xes 

Yes 
Yes 

1 copy 
Yes 



1 set 



Yes 



Remarks 



In Registrar's three- 
ring notebook. -See 1^ 

In Registrar's three- 
ring notebook. See 12 

Institu-tion 's Records 
See 12 - 21 

In course f i le folder 
See 12 - 22 



- 19 



- 20 



In^tu 
SeeS 



tuden^ file 
2-23 



Keep test papers, or 

summary of scores with 

on^ sample of test. See 12 - 

24 to 12 - ,26. 

Keep teat papers , or 

summary of scores with 

one sample of teat. 

See 12 - 27 to 12 - 28 

See 12 - 29 

One copy of each 
student *s data aheet 
after comple,tion of 
lesson 10. Distribute 
2 copies of data sheet 
to each student. See 12-30 
to 12 - 2e 

phese are seta of 8' 
simulated data sheets. 
See J 2 - 37, 
12 ^38 
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Descr iDtio- 



T 



Classroom/Laboratory 

• pH Detennination 

Ilaboratory Results 



1 of r 



Day 2 



20 



Instructional Quiz 



1 of 1 



Day 2 



40 



Suspended Solic^ 
Data Sheet 



^ of 6 



Day 4 



I 



40 



111 



Keep data sheets or 
summary of results. 
See 12 - 39 
Keep test papers or* 
summary of results and 
dispose of test papers. 
See 12 - 40 



Keep one copy of each 
student's data sheet 
or a summary of class 
results (Same as page 
11-12 in Suspended 
Solids EMP. See 12 - 42 
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Examplg: For preparation as a 3-fold flyer, with mailing address shown on back. 




THE NATIONAL TRAINING C E fl T E R 



CINCINNATI, 0 H I 0 4 5 2 6 S 



/^CUNCES A SPECIAL CFFERir*3 OF THE FCOaWINO COURSE 



Self-IIonitoring Procedures: Basic Pa.weters for Municipal Effluents . 



May 15-19, 1978 



Course Description 



This course Is designed "^for tRe treatJ^ent plant operator or technician who Is rea-Jired 
to nomtor effluent discharges under a National PoUuAnt Discharge Ellmnition System 
{NPDES) Penr1t» and who has had little or no previous experience In wastewater analysis 
or flow measurement. 

Parafraters Included in this course are BODc, pH, Fecal Xoliforn» Residual CMlorIre, Sus- 
pended Solids» and Open Channel Flow. At the conclusion of t>"is training the student 
will be familiar with the standard test procedure for each para.-nater, will have Derforned 
each analysis, and will be able to use a parshall flume or weir to measure effluent flow. 
He win also know what equipment and supplies are needed In connection with «ch procedure 



Participant should have ability to perfom basic matherratical calculations using both 

whole numbers, fractions and decimals. Self-Konitoring Procedures: The Coarse -'Basic 

Laboratorj^ Skills" or equivalent experience is pre-re^julsite for the course. 



A tiition fee of $280,00 is required for attendance at this training course. 



PrE'Pequisites 




I 



11 



r 



SAMPLE 



COURSE' APPLICATION 'i^0R^4^ 



SAMPLE 



1 Nam« of Applicant: 



2 CourM a«sir*d . 



Mr 
Mns 

Mrs (last) 



(first) 



Course Title 

Place 
where given _ 



3 Previous CoursM Att*nd*d 

Course Title 

Course Title 

Course Title*^ 



(middle initial) 
Course No _. 

Dates_ . 

* » 

Dates ^ 

Dates 

Dates. _ 



• 4 Sponaor or EmploVar 



{name of organization or firm) 
(street- address) 

(Cfty) . (stAte) (ztp code) . (telephone) 



5 MaiMr>9 addreaa of ai^licant- 

(if different from above)" ^ 



(city) 

i * 

6 Job OutiM' (Briefly descrtba your present position) 



(street address) 

(state) (zip code) (teleplhone) 



7 Education 

8 txpm\mcm\ 



Last year of school completed 



Total years in wastewater treatment plant work 



9 SttMtont Skillr CK«ckliat: THts checklist must«b« submitted bafore Application can be 

prflc«ss«d % 



signature of suparvisor (where applicable) title 



signature of applicant 
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(SAMPLE STUDENT SKJLLS CHECKLFST) 



Name ^ . ^ f 

Employer 

To assist us In processing applications, please check YES or NO for each of the following Items 

^ ' YrS NO ^ 

hav^^erated a laboratory gas burner 

haVeTperated a laboratory hotplate/ stirrer * . . . . 

^ve operated an autoclave ' . 

^ve operated a laboratory drying oven ' 

have used a vacuum source to filter liquids 

have used a desiccator 



have weighed Items on an analytical balance- 

have weighed items on a single pan balance . * ^ 

have used a graduate to measure liquids . . ^ 

have used a volumetric pipet to measure liquids 

have used a graduated (Mohr) pipet to measure liquids 

have uSed a ptpet bulb to fill a pipet 

"9 — 

have used a volumetric flask to prepare solutions 

have used chromic acid to clean glassware 

hale operated a laboratory safety shoW#r . * 

have operated a laboratory eye ^sher 

have operated a fume .hoof ^. . . . - 

have prepared 0.037SN potass lum. b1 lodate solution 

have made out fabels for bottles of reagents 

have reoerded a reading at a meniscus 



hav^ titrated one solution ^against "^another to a color change §nd 
point . . . . : r 

have calculated the normality (N) of a solution 

.have recorded laboratory data In a laboratory notet>bok 

have entered laboratory data on a pre-prlnted form 

have recorded Information about samples on record sheets .... 



have located required purchase InforSnatlon In a catalog of laboratory * 
equipment 

have written a purchase order for chemicals 



Volume means space occupied by a solid, liquid, or gas 
mg/1 means milligrams per liter 



kilogram equaU 0.001^ gram . . . . ^ 

Inch equals 2.54 cm 

000 ml equals 1 liter 

85 times 4.1 equals 42.5 ^ 

7 minus 2 divided by 0.02 equals 250 . . 

3.26 rt)unded to the nearest tenth Is 32.6 

84.55147 rounded ta the nearest thousandth Is 84.551 . . 
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. (SAMPLE L^TER OF ACCEPTANCE FOR TRAINING) 



r 



(Institutional Letterjiead) 



(Date) 



\ 



To 



Dear (Name) : * - ' ^ ' v . 

A r^rvation has beeli conf irfBed /or your participation irPthe course "Self- 
Monitoring Proc^dtires: Basic Parameters for Municipal Effluents" to be conducted' 
at (address, incHiding buiTdkiq and room identification if pertinent) . " * 

Formal cTass* activit^;je'$ ^vi1 1 begin promptly e^t 8:30 Afi on Monday, (date) ' 
and^ the course will bedompleted by 12:30 PM on Friday, jdal^e) . Please - 
arrange your travel schedule so that you y/111 be in, the tlassrodm at the 
start of course activities on Monday a that you wiTl not have *to hurry / 
your departure *o'n -Friday. ^ - ^ ! 



Infprmat^n aboui local travel, trrfffsportation, and 
for vgJn^assi stance.* We Relieve that you will wish 
or ml^H ^ eserva^ijs 



local hotels is enclosed 
h to make yonr own hotel 



l^fe look forward to seeing you at the course, and we will do evervthing in 
our power* t^m,ake this eourse a pleasant and rewarding -experience for you. 

iff . * . Sincerely yours. 



(signature) 
Course Coordinator 




Hpte : . If something develops which makes it impossible for you to attend 
the course, please teTllphpfie (number), or write this office immediately, in. 
order, that .another applicant may be admitted, to the course in your place. 
Please do not arrange for a substltiiffc without first getting the approva^l 
of this off icet*^ L 
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(SAMPLE STANDBY LETTER) 



To. 



4 

Dear (Name) i* 
V 



* (Institutional Xet^erheci<d) 



•t. '■■ 

^' ' ' ■ ' , (Date)' 



We have received your application for admission to the 
course "Self -Monitoring .Procedures : Ba^ic Parameters for 
Municipal Effluents," to-be cpii^ucted/a^ (name fef institu- 
'tion) dtiring the period (date to fete). 

We would be most pleased to enroll yo<i i'n this course, b«rt 
by the time we received, your application^ all available, 
positions in tlge class had been reserved. -As you may know, 
we limit th^cSHs size to a fixed jiximber in order to ' 
vide for Ore greatest possible amount of personal insltruc- 
tion during the course, and to pAvide each ' participant 
with the greatest possible opportunity for actual practice 
in 'tlie laboratory. ' • 

We have made a tentative reservation for you in the' next 
o^e^ii^g of j%e course, whic^i is scheduled €b be given 
(dltes). ^yyfc this wil^l be satisfactory to you, pleasie- ' 
wri^e or cMl us within (number) days, so .that we can ^ 
pdnfirm your Reservation. ' 




Sincerely /ours 



(^Tgnature) 
^ Course Coordinator 



^ .• / ' ' < ' (Sample letter of referral) 

(Institutional^ Letterhead) 

S / . • ' ' ^ (Dat;^) ' 

To \ ' • ^ 

Dear (Name): . . - 

Wfe h^ve r-eceived your application for admission to th^^Mir^e 
"Self-Monitoring Procedures: Basic Parameters for Mvnii^P^l 

Effluents/' to'be conducted at (narae of institution) Niurirfg 
the period (date to date) . . y ' 



Based on our review of your previous laboratory experience, 
we -consider that it wouW very doubtful whether this 
course ^^uld provide you with -^11 the knowledge apd skills 
you will require to perform the self^-monitoring ^ tests and 
jneas^urements on your muniaipal wastewater affluents. 

Accordingly, Wjg ar^ conf'irjnaing your reservation in this 
•course/ s|bjet;t to your first satisfactorily completing the 
^course (titie« of "'ba^ri<: skills" course) , This course will 
be conducted ^at {iQcatioA) (dates), Vler-have made a tentative 
reservation for you \o attend this course* Pleas^r let uf 
know if you can attend* this offering of the ccur^* 

If ycru must deiay taking, the bourse (name of "basic skills"' 
coUrse1*'at this tiime/ ^then it will b^ necessary to delay 
your accepta^icfe in the course which you have requested. 

In .the course ^(name of "}^asicr skills"/course) you wilj. learn 
maily tHin^s. -not covered in the iater pourse , including use 
of tfie anal^^tical balai;ic^/ pr'eparatidn and standardization 
of laboratory "reagents an^ culture media, care and mainte- 
r^anbe of laboratory supplies^ and equipment, and related tasks. 

We are most anxioys to helpi you learn ta perform all the 
tasks required for *se If-moni toring ofi your municipal waste^ 
witer effluents.' , Please let us know if , you can come to both 



courses « 



Sincerely *yours> 



(signature) 
Course Coordinator 



152 



]2-n 



* (EXAMPLE) 



yNITED STAT^sTNVlRONMENTAj-^RqTECTION AGENCY' 

^\p^^ ^. CINCINNATI, OHIO 45268 



■ im 



TO;' COURSE PARTICIPANTS - 

We are looking foi*fard to^your* })art4oipation in the course,^"Sel f-" ^ 
-Monitoring Procedures: Basic Parameters for Municipal Effluents,"^ 
scheduled for presentation at this Center during the period May, 15fl9, ^ 
1978. If you find you cannot attend the -course, please call us^(5f3 
684-8228). ' ' * ' . 

To assist your^ planning and preparation /or this course, the following 
jtems are enclosed: ^ 

1. List of hotels and motejs ^ - 

2. Infonnation ^n local bus transportation and city map, (NOTE: 

If bus service is- used to the Center, n^ou must have exact fare of 
$ .25 on boarding bus). ' 

On your arrival in the classroom you ^yill be provided a course manual 
and related materials. Production schedules make it impossible to ruail 
-manuals to you in advance of course date. 

* 

The course wil^ start at 8:30 AH on Monday, May 15 in Classroom B-56 
and w'111 close no later than 4:30 PM, Friday, MayJ9. At the conclusion 
of the course, a certificate will be ^Warded the participants who have 
attelWed all sessions and met the tr^initlg objectives. Pl'fease ^arrange 
your travel schedule after closing exercises. (Approximately 1-1/2 h6urs 
Should beallowed for travel from the Center to ^he airport.) 

Should you have questions or Jeslre assistance in anyway, please do 
not hesitate to contact us. _ ^ . 

Sincerely yours. 



(Signature) 
Course Coordinator 
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DOWNTOWM.ViD SUBURBAN 'HOTELS AND MOTEL'S' 



r 



CINCINNATIAN HOTEL : . ' - ' 
6th & Vine Sts. , 45202' 
Phone r 241-0180 ' ' . ^ 

SIhgle $3.50 - $6.45 
Double $8.60 - $10; 75^ 
Twin $10.73- ' , ' ' • ' 

^222 Rooms ^ ' . . 

Meeting iRobin 1' Capacity 2$. > * 
TVr restaurant adj'oining , * ^ . 




>M and healtb club, 
daning \-ooms,^ c«rbktai] 




EL^-.RANCHO RANKIN MQTEL • " ; ^ • * 

'521-5298 Beechmont Ave., 45*30 ' ^ 

.PhoneV ?31'4000, Rts, ,50 & 125, 1-1/4* miles S.E 

Sin^ $12.50, Doubae $15 - nap, tvin $15 ugr 
^ Pamir? ^plan, 127 rms/ rae'etihg rooms '5- 

cap. 50-300, heated swiinpsirfi 

Kitchenette^ , banquet rooms 

lounge, bax 

HOLIDAY INN - DOWNTOWN 
8th \ Linn St3-,, 4520^, Phqjie:' 241-8660, , 
2 miles -W. , ^single' $15*,- <d6ubl^* $22 r 'twin $24, 
245 roomSr meeting^ rooms- 4 ca^^' 25-135 
Swimming pool, TV,* 2 dining -.rooms and >arjs, . 
night clul? "Top of the ^nn" (entertainment nightly) 

MARIEMOnT INN« ^ ' ' 
J?'880 Wooster Pike. 45227, Ph6ne: 271-2100 , * 
•Rt. ^0, 17' miles E.^^ ainglis $J.l - $14, (Jouble 
^"$l3 - $18, 53 rooms, meeting rqpmS'.7 - cap,.150> 

restaurant, TV, coffee 'shop / beauty shOp, Vcocktail 

lounge . » ^ j 



4^ ^ 



• NETHERLAND HI-LTON HOTEL , / ^ " 
35 W. 5th gt* 45202, Phone: 621-3800, ' single $17^ * 
•^ojuhle $2?, -l:win $.23Tarid up, family plclp, 800- rooms,. 
tV^ jpieeting rodms >5 pap. > 70-1500 r specij^l <Jov*t;^. . 

. rates --$13 singly #^ $19 doubi^ ^ ' ' - , 

,QUALIXY M0'5|:L- '-^ : \' 

474.7 Montgomery. Rd/> .45212, Phone: 351-6000% 
single $1-9,' double nearly new. .nind-story,,^ 

TV,, restaurant. Gov^t../rat^s7=^''^3. 50 single,^'' ' 
$18.50 ^ double.. — ^ / . ' ' , ' 

STOUPFER • S CZNCirJrjATl ' INK ' V ' ' i ,^ . \- v " - ' 

"ll^O^W. 5th St. 45202^ PhOneri721-a6aO^ Single ir-. , ' / v 

$22, double '$25 - $28,, twin $27", 4:&2 ..rooms # meeting \ ! '/ 
rooms Jl, cap. 50-550,- swiiwning pooi, cocktail lounge . ^ . 

eauna bath, color TV^ pov't*. rates - $17 single,.; $23. 5(r^ouble. 



"^3 4 . 



4 
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'TERRACE HILTON HOTEL 

15 W. 6th St. 45201', Phone: 381-4000, single $19, 
double $25, twin $25, family plan, -350 rooms, 
meeting rpdms 4 - cap. 75-400, color TV, special 
GdvVt: , rates - $14 single, $20 double 



NOTE: ' We recommend you checking the -rate at the time you mak^ 
your reservation in the event there has. been a price i^n- 
crease. 

These hotels andvmot^ls are listed for*your information 
to assist you in planning for your accommodations during 
your stay in Cincinnati while attending our training * 
course, and' does not imply endorsement by the Office 
of> Water 'Programs , Environmental Protection Agency. 
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BliS STOPS & 
SCHEDULE 




M t Was g s t c n 

Amelia' 



Lv Gov't 
Squ are 


Bus No 


Bus^ Stop 


Ar; 

Taft G^ter 


Lv Gov't 
Spare 


Bus No 


Bus ^Stop 


Arr 


7 OC A 


•2 8 


1 


7 20 A M 


7 45 AM 


28 


1 


8 00 A '/ 


6 : ^) 7a m 


26 




7:13a m 


' 8 20 A'M 


2G 




8 36 A r/. 


7 35 A M 


28 




7 50 A M 


9 25 AM 


28 


1 


9 ^ A M 




Lv^ Taft 
Cent er 


Bu^s No. 


Bus Stop 


Arr Gov't 
Square 


Lv lalt 
' CentPr 


Bus No 


Bus Stop 


Arr Govt 
Sfju ar e 


10 50 A M 


28 




11 15 A M 


3 X6„P M 


24 


2 


3 ;54 P M 


12 12 P M 


24 


2 


12 44 P M 


4 15PM' 


26 ' 


1 


4 3 6 P M 


42 47 P M 


26 


1 


1 06 P M 


^ 4 40 P M 


28 


1 


5 1 2 P fv4 








* 


4 58 P M 


26 


1 


5 20 P M 


2-41 P M 


28 


1 


3 00 P M 


5 12PM 


24 


• 2 


547PM 




































9 






f 


















i 






- • 












0 
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EXAMPLE 



tlQI£L 



DISTAiiCE FROM 
TAR CENTER 



DOWNTOWN AND SUBURBAN HOTELS AND MOTELS . 

TRANSPORTATION PROVIPFD 



SINGLE- mUBLE 



1. 


Cincinnatian* 


7 


miles 


city bus from Gov' 

4 


t. 


Square 




% ^ 


50 


$ ^.50 


2. 


Holiday Irm 


8 


miles , 


None 








15, 


00 


22:00 


3. 


Netherland Hiljton 


1 


miles 


. City bus' from Gov' 


t. 


Square 




13. 


00 


19.00 


• 

4. 


Stouffer*s^ Motor 
Inn* * 


1 


milifs ^ ^ 


ft n « « 








17 

/ 


00 


*2 3.50 


















/ 






5. 


Terrace Hilton 


1 


mi'les 


" n « H • ft 




m 




14 


00 


20.06 










SUBURBAN 














6. 


El Rancho Rankin 


1 


mile 


« Yes 




S 




12 


50- 


15.00* 


7. 


Mari^mont Inn 


2 


,5 miles 


** 

Yes 








11 


00 


up 13.00 




Quality Motel 


5 


miles 


Yes (5 


or 


more students) 


13 


.50 


18.50 



* Convenient to bus * 

Tr^ulsportation provided for 8 or more persons. 



1 



15 J 
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SAMPLE 



/ 



Course Title 



Dates 

REGISTRATION 



INDIVIDUAL 



WORD- 
REC'D 



APPL. 
REC'D 



ACCEPT, 
SENT 



COURSE 
INFO. SENT 



12-lB . 
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SAMPLE 



4 

WAITING LIST 



INDIVIDUAL 



WORD 
REC 'J» 


APPL. 
REC'D 


\ 


t 


A 


/ 


r 












t 


1 



ACTION TAKEN 



r 



1€2 r 
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Course Title 



SAMPLE 



Dates 

Not Admitted 

Lack of Space No Shows 



A 




163- 
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\ 



/ 



- u 

□ 



Hi . 
« > 

z • 

201 



r, 

lU 



i 

IT 
III 





••X" ONE^ITEM IN EACH CATECOPY 


ONLY 

* r 




•• X" 






EpA 












0(' 










CJ^ EW ■* 






V 


OEPT OF^ QEFENSe ^ 






0 


OTHER FEDERAL'* 






TEG 


STATE COV*CRNMENT^ 






LOCAL CO VERn7^¥k^HK 






U 


FOREIGN GOVT • 






C 


UN IV FACULTY , 








UNiV STUDENT 






0 


INDUSTRY * 






- J 
a 


CONSULTANT 






z 

y 


REGIONAL AGENCY 






OTHER • ' 
















J 


0-t VEa'RS 














5-7 * 






8-1 Q 










<UJUJ 

VOx 


11-15 






: *> ^ 

16-20 






Q. 


21 OR OVER «. ^ 








ADMINISTRATOR 




w 




BlOVOGtST ' 






CHEMIST 






z 


CIVIC ORGANIZATION* 






k 




0 


CONSERVATIONIST 










K 


EDUCATOR ^ 






< 


ENGINEER • \ 






1 1 


CEOLOGI5T ^ , 










\ oc< 


MIC ROBlOLOGtST ^ ^ 






OCE^j^OGRAPHER \ \ 






0 


PHARMACIST 






z 


•SANITARtAN 






FESSIO 


STATJSTICIAN 


> 








TECHNICIAH . , ^ 






TREATMENT PLANT ^P^r'aTOR * 






o 


OTHE R • 




• 




5PE C IFY • 1 ^ 

■ s ' ^ 






- 












HIGH SCHOOL NON-GRADUAT^ 








HIGH SCHOOL GRADUATE . ^ 






' .z 


COLLEGE N ON -GRADUATE l-S* YEARS Jl^k. 






0 


COLLEGE NON-GRADUATE OVER 3 


y E ARfWP 








< 


SACH-VLOn CCEGRE^ 








MASTERf OCGREE 






O 


POC TOR DECREE 








OTHER ^^d««Cf/b«> ^ 




















^ — — ~4 




* 






















* 
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DEPT OF DSrFENSE 



OTHER FEDERAL 



%T Ate 



FOREIGN GOV'T 



UNIV FACULTY 



UNIV S7UOENT 



CONSULTANT 



REGIONAL AGENCY 



0>t Y E ARS 



LOMIN ISTll A TOR 



CIVIC OR G 



C O N S'C R V A T I Or^ I5T 



EOUCA TOR 



ENGINEER 



rt^L^^ryr" 



MICROBIOLOGIST t 



OCE ANOGR APHER 



PH A«M ACI ST 



ST.A T ISTIC I AN 



TECHNICIAN 



TREAT PLANT OPER 



MS NON - Gf^ AD 



COL \ -^ Y EARS 



COL OVER 3 YE A^ 
EE 



BACHELOR OE 



^E C 



-DOCTOR DE^frEE 



TUIWQN MTAIVED 4 



WAIVERS REQUESTED 



ft'. 



Y STATE OR COUNTRY 
OF EMPi^QYMENT 



ALABAMA 



ARIZON/ 
ARKANSAS 



DELAWARI 



FLORIDA 
^EORQI A 



HAWAII 



1 N D< A N A 



MICHIGAN 



MISSOURI 



MONTANA 



NE BR ASK A 



NE VADA 



N MEXICO 



MEW Y ORK 



VERMON T 



WYOMING 



w3 



Si 



'2 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 

0 

Wafer Programs Operations 
NATIONAL TRAINING CENTER Cincinnati, ^qhiq-' 



is clcfifies that 



I 



o 

ERIC 



THOMAS JONES 



has completed the course 



/ 



Self-Monitoring Procedures: Basic Param eters for Municipal Effluents (;64U) 
and has been judged proficient in the conduct of €he following parainttere: 
„ Measurj^rtient of pH ^ 



Treatment Plant Flow Measureingjjt 
Fecal Coliforin Determinatipn 



Measurements of griocheipical Oxygen Deiua|id', 



Measurement of Suspended Solids 



J^pjj y Director^ National Trainirjg ^Center 



Course Director 



InaCructor 



Instructor 



Instructor 



Tnstructor ~ 



Instruplior ^ 



*X3 

w 
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SAMPLE' 



• V, 



TEST #1 

EMP: FECAL COLIPORM TEST • 



Name 



(' 



V 



Instryictions! Place an X i^ the spaces ( } which co?;;rectly 
^ apply, to statein^nt3 ^ade. ^Unless otherwise in«truc^e3, 
this is an ''opien book" quiz*^ ' ' ' . 

•Ex^n£re: . -The* auiarorTs) of the prope^Jure jxse<3 hBfe^j\ 
^ J • for- ^sting fogc'^ fecal colifbrms .is/afe; ^ 

^ , • (x) tRocco Russomarino ^ 

^ . ( ) ^(Audrey. Donahue " ; ^ 
• * • { ) Charles Feldmatin ; ' ' 

' ^ (x) Harold- Jet^r , ' \' 

1. yhe test procedu.i?es described in thi,s bbdy. of ins^ 
#inay be varit)usly» known as the i * . * y *^ 

- ( ) Standard Pla*^ Count* MeUiOd ' ^ 

( •) Myitiple Dilution,,^Tirt)e Method 

" * ) Most Probab^ie NuiffeVr 'Method 

( > Me^Rbrane filter Method 





, (■ ) MPN Method *, ■ » - - 

The purpbse of th4"fec.al coliform test is to determine 
whether ? * ^ ' ' . ' - < 



\ 



{ ) The effluent Irom the, wastewater' trealiment 
plant contains pathoger^ic <disease-ca\rsing; 



bacteria 



|:eriologic'4l <|uait 



ty of- the efiflV^t"-.. 



3i 



( ) The .ba ^ ^ 
* „, meir^ts r^^iTSjj^ts for the plant ;by ^Ixe 
State or t^therNiutho^ities ^ . • ; 

^ {.) Thie wa^tear is ^Safe to .drink 

' ( 7, The effluent wat;ei ^hoiild )>e 

the, treatment plant ^or fur " ^ 
,^ • bacteria;, * - • . . 

Tov perform thif fecal coLiYbrw te3^ti meaTsured isample\ 
^portiojqs are first delivered ^ into; 




_ ed. through 
redu^tiion of* 



\. \ Lactose jiauryi gtt^^rf atte' Tryptc^ 3X0 ^xh ' /* 
{ J ^EC Broth , ' . ' * ^ * 

'( ') . Water Bath 'Incubator . - X / 
> 35**C Air incubatoV - . ^ ' . 



r 



TEST #1 - EMP: Fecal Coliform 



4. 



Eactdse Lauryl Sulfate Tryptose Broth'm^y be abbreviated 
as • • r • 



\ ) 

( ) 

( ) 

( ) 



EC 
LST 
BGLB 
LLSTB 



Broth may be identified ig^^bbrevrated fornKas 



( ) 
( ) 
( ) 
( ) 



EC 
LST 
BGEC 
LLSTB 



\ 



6. 



8. 



After 24 hours, -incubation in thfe f irs^^ jnedium, the 
cultures are examined, and a " + " result reported if 

( ) growth occurred in the tubes 

( ) gas was present in the tubes ; 

( ) g4S was absent \n^.the tubes • 

( ) fecal coliforms were present 

Transfers are made from 

( ) tubes ^ showing gas in the first ,^nedium — . 

( ) tubes not showing gas m the first medium . — 

to' ( ) Lactose Lauryl Sulfate Tryptose Broth 

( ) Eosin Methylene Blue Agar 

( ) EC Brotli 

( ) Brillia^^reen Lactose Bil^ Broth 

After inoculation of the sample into th^ first culture 
medium a/id incubator, the results are "negative" if — 

j( ). growtph has not occurred within 24 hours. 

( ) gas ha^^not appeared within 24 hours- 

{ ) gas ^as not appeared within 48 h^urs 

* y )^?^ has' not ap^ared within 72 hours , - 
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TEST #1 - EMP: Fecal Coliform 

9. After transfer from the first medium, the results are 
declared "pos.i'tive" on the' second medium if — 

( ) .gas has appeared 'within 1 hour. 

( ) growth has 'appeared within . 24' hours 

'( r^as .has af)peai'ed Within 24 hours ^ 

( )'gasAhas appeared within AQ hours 



\ 



10, 



ii: 



Incubation of the^^ tubes in the first medium is 
{ ) in an aj^r incubat*or set at 35*C ± 0.5*C 
( ) i» an air, incubator set at 44.5*C ± 0.2*C 



C ) 



ar bath incubator set at 37«c + O.S^C 
fc±h incubator set at 44^*C + 0.2* 



1 ^ 

Once the sample has beeA inoculated into the first 

^culture medi^ujn, the test for fecal coliform bacteria 
. may require up* t6^ * 

r 

) 1 hour 
) 24 hoars 
) 4 8 )iours 
) 32 hours 
y ^6 hours 



V' 



1 7ij ' 



SAMPLE 



TEST #.2 Name 
EMP: FECAL COLIFORM TEST 



1. The waterbath incubator is to be operated at 

( ) 35°C + 0. 5°C ^ 
( ) 35°C t 0.2°C 
( ). 44.5°cr t^O.S^C 

( ) 44.5°C t 0.2°C * 

2. ' The air 'incubator is to be operated at 

( ) 05^C t 0.5°C % 

( ) 35«C + 0.2*C 

( .) 44.5°C t 0.5°C 

( ) 44.5°C ± 0.2°C 

3. The autoclave is acceptcible for 

( ) sterilization of culture^ media 

( ) sterilization of used 'culti^es 

( ) sterilization of dry glassware 

( ) preparation of distilled wAter 
' • i 

4. The autoclave is operated at 

^ ; ( ) 35^C ' • ■ 

( ). 44.5°C 

; ^ ( ) 121°C . ^* • 

'( ) 170°C - 180**C 

5. Disinfectant solution is used ^ 

i ' * ( ) to i^inse the hands after working, with cultures 

• ( ) to wash the laboratory bench at the beginning 
of each day's work ^ ^ 

V 

{ ) to sterilize used cultures before draining the 
tubes for washing of the g}.assware^ 

( ') to wash the laboratory bench at the end of each 
■ day's* work 



s. ' • . ■. ■ nr 
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Test #2 - EMP: Fecal ColifQrm 



5. Fermentation tube assemblies 

( ) are used to prepare sample dilution^ 

( ) are used to^ contain cultMre media to demonstrate 
^as production from special culture media 

( ) consist of a large culture tube with a cap and 
an inner , smaller , inverted glass tube. 

( ) must be assembled from different components 
which are ordered separately 

( ) are purchased as complete assemblies. 

4L 

7. Pipettes 

( ) are useTi to transfer a culture from one 
iD^dium to another 

^ ( ) are used to deliver a measured sample portion 

into a culture medium 

( ) may be made of glfiss, copper, or plastic 

( ) are stezili'zed in disi'nfi^ctin^ solution ^ 

( ) do not have to be sterilized for use in the 
bacteriology laboratory . 

8^ In. deciding how large an incubator to, buy, it is^best to 
select 

( ) the largest and most expensive one that the 
laboratory budget will permit 

( ) one which has shelf space enough to accept the 
number of racks of new cultures to be inoculated 
on any given day . 

( ) one which has shelf spac^ enough to accept arbout 
♦ three times the number of racks of ney cultures 
to be inoculated on any given day. 

Th^ inoculation loop * ^ ^ 

( )'is used to inoculate a sample intd the first 
culture medium in the fecal cQliform test 

( ) is used to transfer a culture from one culture 
medium to another 

( ) should be'^wade of 26 B and S gauge wire 

( > should be 4 - 5 mm in diameter 

. ( ) may be made of any kind of wj.re, such as 
c^per , platinum, ni chrome , or iron,*^ 
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1 



SAMPLE 



EMP - Fecal Coliform 
Lesson 3 



ASSIGNMENT: Same €o all students 
1. Prepare 300 ml of EC Broth. - 



Dispense the medium in 10-ml iilftfements into the 2 5 
fermentation tube assemblies prepared in Lesson 4. 

a. Use a 10-ml pipette for about half of the tubes. 

b. For the remainder of ^e tubes, use a funnel-with- 
pinchcock assembly which the staff will have pre- . 
pared for your use. Make a note^ of this ^sembly 
as it is an easy way to dispense' culture medium 
rapidly. It is not necessafy that the culture 
medium be detivered with great ac9uracy anything 
from 10-11 ml is accept5±>le. k 



3. ^ive* the culture medium to an instructor for steriliza- 
tion in the^ autoclave. 



4. Discard any remaining culture "medium after preparing 
th^'25 tubes of medium. 



i 



FECAL COLIFORM TEST 
Multiple Dilution Tube (MPN) Method . 

Sample Source ^^^lv*A^^^A Lab, No> ^ ^ 
Station (0 Collection Date v|i^ Time IditO ^ M 
Received in Laboratory fC^ ^ Vl Test Started | 0:V A ^M 

• By V^u> 



ml salmple 
per tube 


tube 
code 


Presumptive 
LLSTB 


Fecal 

ECB 
24 hr. 


No. Tubes- 
Positfive 


24 hr. 


48 hr. 










f 




















i , 


— r 






1 V ^ 

JO 












-L 

r 




-V- 


- 








-1- 




















4- 




-' — 








, 




• 
























— - 
























— X — 
























































» 






















1 T^^^^ 



Fecal Conforms: 



/lOO ml Rep.Qrted by: 
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FECAL COLIFORM TEST 
Multiple Dilution Tube.(MPN) Method - 

Sample Source Lah, No^ w 

Station - ^ Collection Date ^\\^ Time ^i^S 
Received in Laboratory \ » 'Pj sjl^ Test Started tOCV A ^M 

Remarks 



ml sample 
per tube 


tube 
code 


Presumptive 
LLSTB 


Fecal 
ECB 


Nc^Tube^ 
Positive 

^ 


24 hr. 


48 hr. 
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Code of Positive Tubes r 
Fecal Coli^orms : /lOO ml. Reported by: 

/ 
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FECAL COLrpORM TEST' 
Multiple Dilution Tube (MPN) Meth6d . 

Sampie Source ) L Lab. No> 5^ 

Station 3 |^ ol]ection'- Date Time 

Received in Laborajbory /H^ Z SlVm Test ,S^arted t o'.y A ^l 

Remarks 



ml sampTe 
per tube 


tube 
code 


Presumptive 
LLSTB ' 


Fecal 

ECB 
24 hr. 


No,TuJjGS 
. Positive 


24 hr: 


4 8*- hr. 
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Fecal Coliforms; 



/lOO ml/ Rep03£i:ed by; 



PEfcAJi COLIFORM T£;^ - * , 

Multiple Dilution Tube* (MPN) Method 

Sample $ource^ Lab* No* 

Station H Collection Date s\^^ Time ^Uf 
Received in Laboratory |*l^<i ^^M Test Started A ^M 

^ ; ^ ; By NKV^ 

Remarks 



ml sample 
per tube 



tube 
code 



Presumptive 
LLSTB 



24 hr. 



48 hj 



F|fal 
ECB ' 

24 hr. 



No.TUbes 
Positive 



4- 



4- 



21 



3 



-t- 



Cpde of Positive Tubes: - MPN Index . ^ 
Fecal Coliforms: /lOO ml Reported by:, 



12 

17 V. 



|. FECAL. C(^I FORM TEST ,* 
Multiple DiLution ^ibe (MPN) Method . 

fJLJ^ ^ Lab. Ho. 



Sample^purc^ 

Station ^ ' ^^ollection DAte^^^Jj}^ Time, A p 
Received in Laboratory V/'*' a /m Te%t Startgd/ <A)" a /^M 

4 By 



ml sample 
per ^ube 


tube 
code 


Presumptive ^ 
^ , LLSTB 


Fecal 
ECB ^ 
24 hr. 


No.Tube^^ 
Positive 




z4 nr - 


HO (III- • 
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J, 






* \ 




1- 










































♦ 

• 






IT 
























A. 



















Q 

J* 








■ 


11- 


* . 


» 




1 A 














♦ 












c ^ ' 










XL 












♦ u 


— 










4 


"J . 




















: • .V 












— r- 








/ 










1 r ^ . 
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^ -FECAL COLIFORM TfiST 

Multiple Dilutioji Tube (MPN) Method 

Sample Source £ if^UMj$^' Pja^ / Lab, No, ^7 
Station ^ Collection Date <//v/y^ Time 9: So K ^Vi 
Received in Laboratory h ^Vi Test Started ^^-"/^ a /m 

Remarks ^ 



mL sample 
per tube 


tube ♦ 
code 


Presumptive 
LLST3 


Fecal 

ECB 
24 hr. 


No.Tubes 
Positive 


24 hr. 


4 8 hr. 


ft . 
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Tubes : 



Fecal conforms; 



/loo ml Reported "by: 
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' ^ FECAL COLIFORM TEST 
Multiple Dilution Tube (MPN) Method 

Sample Soiirce > y/jL^ Lab. Uo.<rf 

Station ^ (/cfllection Date / /f f/j y Time /Ql i^^ P ^H 



Received in Laboratory //'^ A ^M Tesf Started ////l'; ^M 



Remarks 



ml sample 
per tube 


tube 
code 


Presumptive 

Llstb 


Fecal 

ECB 
24 hr. 


No, Tubes 
Positive 


24 hr- 


48 hr- 
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F6^al Coliforms; 



/lOO ml Reporte$3 by: 



FECAL. COEl^FORM TEST 
Multiple Dilution mibe (MPN) Method 

.„! Lab 

Station ' 

Received in Laberat;ory //^ A ^M Test Started //;!# A ^M 



, Sample Source C Xff^^^^^l^ fJl^^ Lab. nI. 

^ ^(^llection -Date ^fi^ l p i inie* yO;<d a /m ^ 



By 



^ml sample 
per tube 


tube 
code 


Brfesumptive 
LLSTP ' 


Fecal 
. ECB 
24 hr. 


No. Tubes 
Positive 


24 hr. 


fAQ hr. 
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' SUmma^ Record ot Stu/Serri; Per«pr»an!5%-cii Vj^^i^is 



' NAME OJ^ ANALYST 




"No* of .Tufes Positive 



mli mi / rni. / ml ' /ml 
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Name 



LABORATORY RESULTS 



■_v 

• ■■■ \ , 



SAMPLE 


pn KbbuLTb 


Sample '^l 




sample 2 ' 


» = ' ^ r 

s 


( 

Sample 3 

4 


— — 1 ^ " 

f , ' ' ' 

4 5 ^ . 


Sam'^le' 4 


to ' 


'Buffer 9 
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INSTRPCTiONAL QUIZ 
for the 

pH T)etermination .of' Wastewater and Wastewater 
, Treatment Plant -Effluents 



SELECT ONE ANSWER 



The selection, of tlj^e pH scale ('0-14) is base^ on t-ha: 

a. solubility of ions In water. ' » 

b. JftprmatijOn of hydroxyl ions in solution. 

c. ionization constant for water.* ' ^ 



2. The pH 'Concept was proposed by Sorenson (1909) . Instead 
of expressing hydrogen ion concfentration in t^rms of 
molar concentrations he suggested: 

a. expressripn of such values in terms of their negative 
logarithms. • 

b. expression of such values in terms of their 
dissociation solubilities ^ 

Ci' expression of such valuer on a scal^e from 0-14 units'. 

3. A pH meter : 

a . measures electrical potential between two , suitable 
electrodes.*' * 

b. determines conductance of aci-ds and bases.- 

. c. relates temperature ^ to ipn concentrations oT aqueous 
solutions . g 

t 

4,. The indicating ^ electrode always: 

a. assumes 'a potential dependent on the pH of the 
solution. 

b. contains saturated potassium cfhloride solution. 

c. . contains a glass mei^rane which is . semi-pei?Tneable 

to aqueous solutions . 

5. The mech^hism by which • the. glass merribrane rekpon'ds to 
hydrogen ion activity involves: 

a. absorption of hydrogeh ions on both sides df the- 
• membrane ^ • ' . 

b. '-semi-permeability- of the glass membrane for aqueous. 
- ^ solutions. 

c. electrical conductance of the solution. 



The reference chamber of the pH electrq^ system shoul'd 
always be kept nearly full with saturated potassium 
chloride solution because: 

a . the potential must be constant (-f 0.246 volt). 

b. battery life is , prolonged. , 

c. the electrode is less likely to^e ^amag^d . 

ThepH sensitive glass membrane dehydrates when removed 
from water and^thus ,it is imperatjive^-that dry electrodes 
be soaked in: * 1 »o 



a. buffer or water for several hpyrs before use. 

b. dilute -acid to activate the' electrode". 

c. dilute base to activate the electrode. 

In using a*pH meter the instrument should be calibrated; 

a. in the general range of; the unknown solutions. 
^Appropriate buffers cah be selected (pH 4.0, 6.8^ • * 
-7.4 and^ 1(T. 0)x^ ' ' , ^ 

b. in air".^ " j ^ 

c. in 'tjj^fe laboratory. / ' 

^^^^^^^ * * ' " 

Standarfe pH sol;4tiojis can be most economically prepared 
by .the u^^ of : " 

a. formulas outlined in standard methods. 

b. aommercially available powder pillows^. i 

c. commercially available pH standa:&d solutions. 

, ir i 

Results obtained with^ pH meters are limited in accuracy 
to ; 

a. ^.1 pH unit. 

b. ^ 0. 01 pH unit. 

c. 0. 001 pH unit. 



> ■ ■ ■ . ; ). 

Typical Laboratory Dota Sheet 
' ' for ' • 

TOTAL SUSPCNDCD (NON-FILTEKACLC) SOLIDS, rng/llter 
Nane of Plant * 



STEP 


SUSPENDED SOLIDS 


) ^ SA^:?LE 


. SAMPLE ^ 


SAMPLE 




B.2 


Identification ^ 






1 

INS '^l 


1 


6.2 


Tvne (nfAh ptr ) 






GR^B . 


2 




u^-iQ & J ime LOiiecteQ 




; L. 


5/1 /74 09rl'/ 


3 ^ . 


. B.2 


^Sample- Collector ^ 






Tohi Sampler 


'4 


.^^.^ 


Filter Identif icattoii 






WG2 


5 


E.l 


Date & Time Analysis began 


. - £ 


; ^ ,'5/1/74 1100 


6 


* E.8 


• * 

rrl Sample Filtered 






0/ . 'J 


7 




1st weignt'Of Fi.l ter* 
plus Residue (g) 






0.1426 


8 


I. ID 


Zrd weight of Filter* 

plus Residue Xg)' ' ■ 




♦ 


0.1416 


9 


1.13 


Dtfference (lst-2nd) 


■ pi 


i 


4 ' 

C 0010 


iO 




3rd weight of Filter* 
plus' Residue (g) 


-v '•- 1 




G 0413 


11 


t.l4 - 


D>ffercnce {2nd-3rd) 


• 




0 C':03 ' 


'12 




Firal v.eight of Filter* 
plus Residue (g)^ 






0.1413 


i3 




Weight of Filter* fg) 






0.12C3 


14 




FifKi Difference (g) by subtracting 
Line 14. from Line 13 , 






Oj0120 


15 




Divide t3 l^k^imal places: 
flipp 15) Wffrnnce (g) 

(lir.c /) ml sa-^p'e filtered 






0.0001791 % 


16 


K.? 


'Multiply Line IE by lOQQ 000 
(move decimal point 6 places Rt.) 






179.1 


17 


K.9 ^ 


Round answer on Line 17 ' * 
to nearest whole number 




* 


179 ffg/T • 


18_ 


1.15 


Analyst % 






f'ary Analyst 


19 


""Rllter" mea«5 the filter disc if a funnel type filtration ass^bly is used. - If 
crucibles ^are used •"filter'* mearvs the crucible containing a filter disc. 
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PART'iI - mSTRUCTIONAL PACKAGE WORKSHEETS 



For each Effluertfr Monitoring Procedure (commonly termed "EMP" by Instructors) 
in the Student Reference Manual, there is e^n Instructional Package Worksheet 
(IPW) in,^^ Guide. The Worksheet is for guidance to the Instructor for 
developml^pbf the subject matter covered in the course. 

># 

These Worksheets are not scripts .. The Instructor will need to make extensive 
and detailed preparation in order to" perform the assigned tasks effectively 
and efficiently. - The Irj^tructional Packages do provide a perspective on the 
background of each analytical procedure, lesson-byjflesson learning achievement 
..leveVs the students should attain, an indication oKavailable audiovisual and 
-.'other instrigrtional resources, and a recomnended course of action ill pre-course 
preparation and classroom/.laboratory instruction. 

Application of these Instructional Packages will help the Instructor to reduce 
the time required f&r planning and organizing a strategy of preparation and 
instruction. But time and effort are required for physical preparations for 
classroom and labo^^atory instruction; time and effort are required for rehears- 
als of Instructor performance in classroom and laboratory.' These requirements 
never can be met by such a Course Guide as thisf ultimately the Instructor is the 
key person in as^^uring that the student acquires the needed knowledge and skills. 




Part II. Instructional Package Worksheets li / " 
A. BOD and Related Procedures 

* 

I. FR Stipulates. the method^descr^ibed in Standard Methods, 14th ed., 
p. 543. No dirferent BOD method is presented either by ASTM or in 
' the^EPA Methods Manual . , 

•*2. The method permits ,di ssolved oxygen determination either by the 
(Alsterberg) modified Winkler method, or by means of a DO probe. 

3. In ord^r to permit flexibility in application of this test in 
various treatment works, this course provides for DO determination 
both by the modified 'Wink1 er method and by a probe method. Two 
variants on the probe method are available, one based on a Weston 

" and Stack DO probe, and the other based on a Yellow Springs Instrument. 

4. This multiplicity of EMP's based on differences in instrumentation 
will not fee practiced regularly. 'It js included here to demonstrate 
the need for modifying ex\U^1ng "EMP's" when the local situation 
requfres use of a different make and model -of instrumentation than 

shown in the EMP provided in thre model course. 

*> 

5. Und.er stipulated conditions, a permit-holder may be allowed to sub- 
stitute the COD test for'the BOD determination. It is recommended • 
that those ,wishing to make this substitution consult' with their • 
own regulatory agency before making sgch a change. 'In any case, 
it is recommended that the COD test be taught in another course,, 

, and not substituted .for the BOD test in this cohrse. 




A PROTOTYPE FOR DEVELOPMENT OF 
•ROUTINE: OPERATIONAL PROCEDURES 

i , J 

for the 

DETERMINATION OFTIVE-DAY BIOCHEMIiAL 
. OXYGEN DEMAND (BOD5) 



r 



as applied in 

'wastewater TREATMENT FACILITIES > 

and' in the 
MONITORING OF EFFLUENT WASTEWATERS 



INSTRUCTIONAL PACKAGE WORKSHEET 



National Training and Operational Technology Center 
Municipal Operations and Training Division 
•Office of Water Program Operations 
U.S. Environmental Protection Agency 



CH.0.Bcfd.IPW.2c.9.77 



$ 



' GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MATTER: Determinant ion of Five-Day^Biochemical Oxygen Demand, BODc 

^NIT Of INSTRUCTION: ' , . ^ 

LEbSON NUMBER: 1 of 1 ^ . ^ - 

ESTIMATED TIME: 2-1/2 hours' . ' ' ( 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know how t^ 
perform the Biochemical Oxygen Demand Test because it is required by the per- 
mit system. 

ENTRY LEVEL BEHAVIOR: The learner must harve 1) the same entry level behavior 
listed in EMP, CH.O, EMP* Ic. 7. 77,* Winkler Determination of Dissolved Oxygen- 
Azide Modification, and 2) successfully completed the effluent monitoring * 
procedure (EMP) mentioned in 1). 

A. INSTRUCTIONAL OBJECTIVE: ^ . 

1, Terminal Behavior - The learner will exhibit proper technigue/wtiile deter- 
mining the five-day biochemical oxygen demand of a sample, 

2, C ondition^ - The learner will have the use of the EMP and the equipment arnl 
reagents listed in sections, D. and E. of this instructional package workshee^>- 

3, Accepted Performance - The use of proper technique in performing the test 
win be judged -by the instructor. 

B. INSTRUCTIONAL RESOURCES: ■ . 

1. Available Media : * 

'a. XT54, Slide/Tape Unit "Determination of the Biochemical Oxygen Demand." 

b. TC-40, Color Videocassette "Sample Dilution,^ 

c, DT-2, Overhead Transparencies (14), ^ 

2. Suggested Media: None ' . i ' . * 

C. INSTRUCTIONAL APPROACH (SEQUENCING); 

Note to Instructor: The dissolved oxygen coitent of the samples/blanks pre- 
pared using this EMP will be determined using a dissolved oxygen meter or the 
Azide modif icati^of the Winkler procedure. See the appropriate EMP*s and 
instructional paallige worksheets (IPW's). * » 

1. ClassroQjn 

a. Discuss the *fjve-dav biochemical oxygen demand test (BQDf-) using XT-54 
or OT-2. ^ ^ 
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C. INSTRUCTIONAL APPROACH (SEQUENCING) (Continued) 

b. Point. out that the two dissolved oxygen determinations (initial and final) 

" will be made on the samples and -blSinkrs prepared by the learners using the 

J ^ fMP, but that a dissolved oxygen measurement could also be mftie (for in- 

\ . structional purposes) on an "artificial" samj^J^ such as distilled water. 

^ c. Show TC-40. ' * ' • ' • 

d. Make^the sample assignments; i.e., tell the learners* what % dilutions of 
•the effluent they will be making. (The instructor will n^ed to have this 
information prior to the start of the course; vi .e. , what dilutions will 
give an acceptable o\yqen depTetion over the^ incubation peri^.) 



e. Point out that a four^y BOD will be done (assuming the test is started ^ 
on Monday and completed on Friday). Note also that this is alright for 
instructional purposes, but that a full five day incubation period is 

. * to be used for .reporting purposes^ Mention also that it is not acceptable 
to apply a factor to a four-day BSu result to obtain a ^ODr. • - ' \ . 

f. Tell the learners what method they will be using to make the dissolved 
oxy?€^rt detemunations; i.e., Winkler procedure - Azide modification, 

N or a dissolved oxygen meter. Use the appropriate EMP and IPW. 

2. Laboratory , , ^ 

""a. Have the learners do sections/steps B.6.>., B.6.2, CI,, C.2,, C.3., C,4,l., ^ 
and C.4.2. on pages 9, 10, an<J 11 of the EMP. . ^ 

3. Classroom 

a. Resolve any problems which may have ^irisen durin^g the laboratory session. 

b. Point out that the final dissolved oxygen 'determination will be- made u^in^"* 
the same method as for the initial determination. 

Laboratory 

' a. After four days, have the learners dC the. final -dissolved oxygen'deterv 
mination on the samples/blanks. 

5. Classroom ^ 

a. Have the learners do section D: oi^ages 11 and 12 of the EMP. . ^ 

b. Final discussion/qt^estions. *' ^ * ' 

D. LPW EQUIPMENT REQUIREME^ITS: , ' 

vNotAjto Instructor: Several V the i.tems in sections D. andf. needed to per- • 
foil^the actual di ssolWd. oxygen determination are also listed in the appropriate 
IPW; i.e., the Winkler procedure - Azide modificatton, or the .di ssol ved oxygen ' 
meter. . 

For each learner; 



1. Laboratory a|)«^bn. * ^ | ' 

2. Safety glasses. - 

3. One distilled wat^r plastic squeeze bottle. 
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D. IPW EQUIPMENT REQUIREMENTS (Continued) 



. For each learner ; . ^ , ^ * * " ' 

4. Oril pen or pencil . ^ t ^ 

5, One notebook (for recording, data) . ' . ' 
' e.^ne 2 liter graduated cylinder. , • 

7« One 1 liter graduated cylinder. * , 

8. One 100 ml graduated, cylinder. ^ , * 

9. Foui^ 2 ml volumetric pipets. • 

10. One p4pet bulb. ^ , 

11. One Dlunger type mixer (for use^with the 1 liter graduated cylirwer). 

12. FouyapOlml (+ 3 ml) BOD bottles (see pages 16 and n> of the EMP). 

13. One siphon (T9ng enough for use with the 2 lUer graduated cylinder). 

14; Equipment for'doing the di^soWed oxygen measurement, S#e the appropriate 
IPW; i.e., tlie Winkl-er prc^cedure - Azide'modification, or the dissolved 
oxygen meter. 



For the class as a whole: 



1. Still,- or other source of distilled water. 

2. Incubator, capable 6f maintaining a temperature of 20^C + l^C, and holding 
, the BOD bottles for the entire clais. 

E. i;>W REAGENT REQUIREMENTS: . . ' 

^ . 

1. Prior to the start of the class, the instructor wiTl have prepared solutions 
•J. 2. through B.5. ^ • ^ 

/ , ' - ' . ^ 

Appfox. ml. needed 
Solution / per learner per' sample | 

B.2. - ■ ■ ,2 

^.3. ■ 2 ' - , 

■ ' » " . B.4. .2 

B.5.. •* ' Z' ;■ 

V 

2. Also, the instructor will have prepared 'all solutions needed \o determine 
dissolved oxygen by the Azide roodificatidn of the Winkler procedure, or by 
a dissolved oxygen meter. ^ See the appropriate IPW's- 



♦ 19,2 • . Page No. 14*5 



/V>PROTOTwVppR DEVELOPMENT OF 
•VlOUTINE-OPERATIOtlAL PROCEDURE$ 



for the 

- WINKLER qtTERMINATWN OF DISSOLVEB OXYGEN-AZIDE MODIFICATION 



1 



as applied in 

WASTEWATER TREATMENT FACILITIES 

' ^nd In the* 

MONITORING OF EFFLUENT WASTEWATERS 



I NSTJM:TI0NAL package . WORKSHfefeT 



. ) 

National Training and Operational Technology Center 
Municipal Operations and Tralninfl Division 
^ Office of Water Program Operations- 
\ , U.S. Environmerjtal Protection Agency 

» CH.O.IPW.2b'.9,77 * * , 

? • ' . Page .No. 15-1 
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.> i ' GUIDELir^ES FOR . ' 

' , INSTRUCTIONAL PACKAGE WORKSHEET 

; . , ■ . 

> SUBJECT MATTERv Winkler Determination of Dissolved Oxygen-Azide Modification 
UNIT OF INSTRUCTION: 

LESSON NUMBER: 1 of 1 . . 

ESTIMATED TIME:' 2-V2 hdurs ^ • • 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should kn«w how to 

per^form a dissolved oxygen test since it is an integral part 'of the five day ^ 
biochemical oxygen demand test which is required by the permit system. . 

fNTRY LEVEL BEHAVIOR: The learner must be able to: 

1. Perform basic irwrthematical computations (addition, subtraction, multiplica- / 
tiOn and divisfdri). ^ 

2^ Handle, solutions of acids and bases safely, ^ » , ' 

• 3? Boil wa.ter on a h6t-platp safely, 

4. Understand Wft terms liter, milliliter, gram, milligram, ^ 
, 5. Understand the term normality, *to the extent that it is a chemical way of 
expressing concentration. * , . ^ 

6. Perform weighings on ao analytical and on a trip balance, - 

7.. Use ordinary laboratory g\assware such as beakers, flasks, graduated cylinders, 
volLBnetric flasks, burettes, vdlumfetric and graduated pipettes.- 

8. Clean laboratory glassware. f * * - 

9. Prepare chemical solutions. 

I 10. Prepare a desiccator for use. 

11. Perform a titration (the emphasis should b'e on proper technique, ratheV than 
on the type of titration). ' " * c • 

12. Use a Kemmer sampler, and an APHA sampler. 

NOTE: These 12 skills may be obtained by successftsl completion 

of Course 164.6, Self-Mo»itoring Procedures: Basic Laboratory Skills. 

A. INSTRUCTIONAL OBJECTIVE: ^ * • 

1. Terminal Behavior - The learner will exlfl bit-proper technique wMle det€tr- 
mining the oxygen content of a sample of distilled water, or, the sample 
may be one prepared for use In determining the five-day biochemlcat oxygen 
demand tBOD^). ' . ^ - * ' 

2. Conditions. - The learner will have the use of the EMP and Ihe equipment and 
reageifts listed in sections D, and E. of this Instr^uctlonal package worksheet. 

" . 

3. Accepted Perfbrmance - The use* of proper technique in performing th^test 
wHl be judged by tbe Instructor. 



B. INSTRUCTIONAL RESOURCES: 



tfae t 



1. Available Media : a. XT29, Slide/Tape Unit "Determination of Dissolved "Oxygen". 

b. TC-?8, Color Videocflssette "Titration of Sample"; TC-39, 

Color Videocassette "Standardization of Sodium Thl6- 
. ,sulfatf".. , ' . J , 

^. OT-1 , Overhead transparencies 6.. 
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B. INSTRUCTIONAL. RESOURCES (Continued) 
N . ' • ^ • 

2. Suggested Media ; 

m 

Hone. 



C. INSJRUCTIONAL APPROACH CSEQUiNCING) 

Note to'Instructo 
then use distill 



:or: If the 00 topic is to be taught independently of BODj., 
ed water fqjf the sample as indicated inj\.l. above. If ^ 
j't is to be taught as part the BODc topic, then sample's would be those 
1)repared in the effluent- monitoring procedure, Determination of Five-Day 
Biochemical Oxygen Demand (BODc). 

b Classroom 

a. Discuss the importance of the test using pT-1. 

b. P(\int out that this procedure lhay stand along; e.g., the sample may, 
or may no^, be ope prepared for the determination' of BODg. 

c. Explain why the sodium thiosulfate pentahydrate, Na«S '0^.5H«0i must ' ^ 
be standardized at the time of use. c i. ^ i 

d. -Explain the concept of a primary standard solution, potassium 
. biiodate, KH(I03)2, in this determination. 

e. «Show TC-39. Mention. that the color changes which take place during 

the standardisation also occtrr during the titration of the sample. 

I. Laboratory , ^ , . • 

a. Have the learners do section C. on pages 1-0 and 11 of the effluent^ 
monitohing procedure (EMP). 

3. Classroom * \ 

a. Resolve any probl^ems which may have arisen durtfig the laboratory session. 

5. Show TC-38. Point out whether the sample which will be titrated is an 
"artificial^ sample such as distilled water, or one which will b<i used 
as part of a BOD. test, XT-29 may bd used in pi acre of TC-38, but ii '* 
contains some information, which does not directly pertain to the actual 
sample titration. \ 

4. Laboratory , , ^ . * , 

a. Have the learners do sections 0.2.', D-3-, and D.4. ori pages 11. 13, 
and 14 of th^ EMP.. ' • ^ 

b. If the sample is to be distilled wateV-, the instructor should have dne 
BOD bottle of distljled jwater for each learner, tits" approximate oxygen 
content may be determined by shaking a Urge supply of distilled water, 
not soi vigorously shaken as to super siipersatlirate the water however, . 
siphoning or p<iuri mr th^ water' slowly into the BOD bpttles. taking the^, 

• temperature of the^ater, and finding th* corresponding dissolved Qx^en 
:> • value on pages 446 and 447 of the 14th Standard Methods.) . . 

c. If the sample is ta.be one wh^ch -fs part of a BODc determination, then 

It will be pr^ared by the students.*^ (See section C. of the iPW^for 800^.) . 
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C. INSTRUCTIONAL APPROACH (SEQUENCING) (ContVnued) 



^5, Classroom , * < - 

. a. Resolve any problems wKich may he^ve arisen during the laboratory session. 

D, IPW EQUIPMENT REQUIREMENTS: 

For each Tearner : ^ ^ ^ ^ 

1. Laboratory apron, 

2. Safety glasses, " • . 

3. »One pen or pencil . 

4. One notebook (for recording data), 

5. One 25 ml buret, 

6. One ring stand, ' * ^ 

7. ^ne^uret clampt, " ^ 

8. One distilled water plastic squeeze bottle. 

9. One spatula (medium size). « 

10, One 500 m) wide moiith Erlenmeyer flask, * 
11.. One plastic weighing boat (2-3 inches square), 

12. One 10 ml graduated cylinder, 

13. One 100 ml graduated cylinder, 

14. One 20 ml volumetric pipet. 

15. Three 5 ml graduated pi pets, ^ 

For the class as a^ whole : - . - ^ 

1. Still, or other source of. distilled water. 

2. TIgfee trip balances »^ 100 g' capacity, / 

E, IPW itEAGENT REQUIREMENTS:- ^ ' - 
For each 1 earner r 

1. Three g potassium iodide, KI. - ' , 

. 2, Prior to the stJirt of the fourse, the instructor will have prepared 
solutions B,l. through B,7, 

* Approx, ml. needed per learner 
per each dissolved oxygen detjfr- 
^ mination or sodium thlosulfatie 
Solution ^ standardisation 

B,l, ^ ' .2 ' ' 

• B.2. - ' ^.-a^-- 

,B.3. ■ . 2 ' 

B.4. - - 0 (This Is a stock 

' ' . ' . . > Solution which Is 

/ diluted before use) 

8.5. ' • ■ B . • ' 



8.6. 20 
B.7. " 10 
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A PROTOTYPE' FbR DEVELOPMENT OF 

ROUTINE OPERATIONAL PROCEDURES \ 

•for the 

DECHLORINATION OF SAMPLES FOR BIOCHEMKAL OXYGEN • DEMAND 
AND SEEDING OF THE DILUTION WATER . 



as applied In 

WASTEWATER TREAT»IENT_EACILITIES' 

and ffr the 
MONITORING .QF EFFLUENT WASTEWATERS 



. ' " ^ 
I NSTRUGTIONAL PACKAGE WORKSHEET 
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GUIDELINES FOR ' * • • 
INSTRUCTIONAL PACKAGE HfiRKSHEET 

SUBJECT MAHER: Dechlorination of Samffles for Biochemical Oxygen Demand 

and Seeding of the Oil utioi Water • ' 

UNIT OF INSTRUCTION: ' • ' 

LESSON NUMBER: 1 of 1 ' • . ' ■ 

ESTIMATED TIME: 3 h(iurs 

JUSTIFICATION fOR THIS INSTRUCTIONAL OBJECTIVE: The biochemical- oxygen demand test 
IS required by the NPDES permit system. , Chlorine added to wastewater treatment 
pljpt effluents for.tlisinfec;,tioa pur-poses, and the resulting chlorine compounds, 
whfch are formed are Interferences in the test. Biochemical oxygen demand 
samples must therefore be dechlojr inated prior to running the test, tf the re- 
sults are to be meaningful, 

ENTRY L^VEL B^VIOR: The^ learner must be able to: 

1. Perform basic mathematical computations (addition, subtraction, , , 
multiplication and division), ^ . 

2. Handle solutions of acids and bases safely, 
. 3, Boil water on a hot-plate safely, 

4. Understand the terms liter, milliliter, gram, milligram. 

5. Understand* the term normality, to the extent that it is a chemical way 

of expressing concentration, - 
> 6. Perform weighings on an analytical and on a trip balaw;^,- 
-7. Use ordinary laboratory glassware such as beakers, flasks, graduated 

cylTnders, volumetric flasks, burettes, volumetrifc and graduated pipettes, 

8, Clean laboratory glassware,* 

9, Prepare chemical solutions, * 

10, Prepare a desiccator for use, 

11, Perform a titration (the emphasis should be on prooer technique^ rather 
than on the type -of titration), - 

IZ, Use a mortar and pestle, . , 

A, INSTRUCTIONAL OBJECTIVE: * . 

1- Tfimlnal Behavior »• The learner will exhibit proper technique wWle 

de^hlorlnatln^ja sample of wastewater treatment plant effluent, while check- 
ing, for completeness of iJechlorlnatlon, and while seeding a supply of dilution 
*$ter, 

2. t:ond1ti<>ns - The learner will have the use olf^ the EMP and the equipment and 
reagents "listed In sections D, and E, of this^ instructional, pacicage worksheet. 

3. Accepted Performance t The use of prpper techF\1que in performing the de-. 
chlorination, checking, and seeding will be judgedby the. instructor, 

B, INSTRUCTIONAL RESOURCES: • * . 

1/ Available Media : * ' . 

■ * 

' None. ^ 
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; ■ ■ ^- ■ ■ , ■ » . 

B. INSTRUCTIONAL RESOURCES (Continued) ^ . ^ 
2. Suggested Media : a. An XT unit covering the ^ubj^ct matter. 

C. -^NST^CTIONAL APPROACH (SEQUENCING): . " 

Note to Instructor: As Course (Effluent Monitoring Procedures: Basic I 

^Parameters for Municipal Wastewaters) is currently organized, there is in- 
efficient tirae^to present this topic- If you'would like to include it, 
several alternatives are available; e.g., omit one of the other topics, have 
one evening session, etc. If you do include it, keep in mind that after Work- 
ing through tl^e EMP, the student will h&ve on-hand a BODr sampl? which has been 
dechlorinated, and a supply of seeded dilution water at ^20^0 + l^C. This 
sequencing will have to be combined with the sequencing in the instructional 
package worksheets on the Winkler. Determination of Dissolved Oxygen-Azide Mod- 
ification, and the Determination of Five-Day Biochemical Oxygen Demand ♦(BODg). 

1. Classroolh - discussion of chlorine as an interference in the BODr test. 
V- Point out that the EMP involves dechlorinating an aliquot of the^sample, 

decWorinating the entire sample, checking for tbe completeness of de- 
^ chlorihation, seeding thetiilution water, setting up seed controls, and 
calculating the seed correction to be appl^fed to th§ BODg value. 

2. Laboratory - Have the learners to sections C, D., and E. on pages 13'16 of 
the EMP. - - . 

• / ' 

3. Classroom - Since the laboratory exercise is long and some»*hat involved, 

" use^this period to answer questions about the procedure sofar, and to re- 
view what will be done in: sections F.l. and^ F.2. In connection with F. 1.1. la., 
it woald probably be better, from a TeaVning standpoint, to set up all three . 
seed control dilutions (10,*15» and 203!), riather than relying on your ex- 
perience to select the one dilution which Will give a 40-70X depletion. 
A]so,-note that the sample dechlorination amd the setting up of the seed 
. controls would be done just prior to beginr(ing the BODc determination, since 
the seed controls are incubated along with the BOD samples. \ 

4. Laboratory - Have the learners do sections F.l., F.2., and F.3. The final 
dissolved oxygen determination on the seed controls will, of course, be 
done at the same time as the final determination is made on thfe BODg sample. 

5. ClasrsroOT - Have the learners do seoiions f. anfd G. Answer any remaining , 
questions about the procedure. ( 

Cr. I PW EQUIPMENT REQUIREMENTS:^ \ ^ 

For each learner: 

1. Laboratory apron. / ' , * 

2. Safety glasses^^ ' ^ ' , 

3. One pen or pencil , \ - 

4. One notebook (for recording data), . . 

5. One distilled water plastic squeeze bottle. 

6. One p1pet bulb. . r 

7. One 25 ml bup'et. . 
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0. IPW EQUIPMENT RfQUIREMENTS (Continued). 



For each ^^Mrner : 5^ , * 

> - . * ' * 

, S. One small funnel (to fit Into the top of the buret)/ -~ 

9. One clamp <tOv support the buret) ^ V 
.JO. One ring stand (for use with the buret and clamp). 
. 11. One magnetic stirrer', (optional ). ' ' 

12. One magnetic stirring bar about 1 irfcft long (optional). ' . 

13. Three 1 liter graduated cylinders. 

. l4. One 100 ml graduated cylinders. , , ' 
15. One 50 ml graduated cylindgrs. 

16.. Orje 10 ml graduated cylinders. T 

17. One s^iphon (for use with the 1 liter graduate^l. cylindei^). <' 

18. One 100 ml volunfetric pipet, 

• 19. One 10 ml graduated pipet. . * . 

20. One 500 ml Erlenmeyer flasK. 

21. Six 300 m> (+ 3 ml) BOO bottles. 

22. One plunger type mixer.* 

For the class as a^ whole ; 

1. One incubator, 2fD^C + l^O (large enough for Q BOD bottles per learner)! 

2. Still, or other source of distilled water. 

r K ' • ' * 

E. IPW -REAGENT REQUIREMENTS: » 

* • 

1. l?rior to the start of the course, the instructor wIlV have prepared solutions 
B.2. through (In reference to B.6., the dilution watery the Instructor 
will, have to calculate how much 20°C distil led 'water to have on hand. A 
maximum of 300 ml per BOD bottle will be needed.) 

2. The Instructor will also have collected. seed material and Incubated It at 
20OC + IOC for 24-36 hodrs. (se6\B.l.). 



\ 
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A PROTOTYPE FOR DEVELO^ENT OF 
( ROUTINE OPERATIONAL PROCEDURES ^ 

• for the 

' DETERMINATION OF DISSOLVED OXYGEN USING 
A DISSOLVED OXYGEN. METER 

\ ■ • ' ■ ,• ■ 



as a^jplied in, 

IaSTEWATER TREATMENT "facilities 
and in the - 
MONITORING ♦OF EFFLUENT WASTEWATERS 



IfJStRUCTIONAL PACKAGE WOi^CSHEET 
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■ V , GUIDELINES FOR , • ( . 

INSTRUCTIONAL PACKAGE WORKSHEET ' 

"SUBJ,^CT MATTER: Determinatwn of Dissolved Oxygen Using a^'Dissolved Oxygen Meter 

UNIT OF INSTRUCTION; . " . , \ ^' I 

LESSON" NUMBER: "l of J ; . - • ' 

ESTIMATED TIME: 1-1/2 hours * "^^ / 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The- learner should' know how to, 
f perform a dissolved oxygen measureftient since it isi^art of the five-day biochemical 
,/ oxygen demand test which Is required by the permit system. v 

ENTRY-LEVEL OF BEHAVIOR: The learner must have 1) the same entry level behavior* 
listed* in EMP, CH.O.EMP.lc.7.77, WinkleJ* D'etenni nation of DtssiJlved 0xygen-A2ide 
Modification, and 2), successfully completed the EMP mentioned in 1). ^ 

A. . INSTRUCTIONAL OBJECTIVE: 

1. Terminal Behavior : The learner 'will exhibit proper technique while placing 
the Weston and Stack' Model 300 Dissolved Oxygen Meter into operation and 
using it te^ke a dissolved oxygen measwement. i- 

^ 2. Conditions : The learner will have the use oV the.CMP, and the reagents 
^ . and equipment Viited ^in sections D. and E. of this instructional- package 

worksheet. ' ' ' . . » 

3. Accepted Performance : The use of pTroper ]techrtique in placing the meter . 
into operation and usihg ft to mike a' measurement will be Judged by- the 
instructor. ^ 

- . ^ - - • . ' ' A' • ' 

B. INSTRUCTIONAL RESOURCES: ^ ' ' 



ERIC 



1. Available Media : ' , 'J . ' 

»a. TC-41, parts I and II, Color Videocassette showing sequence of placing 
meter into operation. ' . ^ 

b. .X-6, Slides, unassembled - 281 'Show's all parts of the Weston-Stack 
Modbl 300 D.TO. Meter. . ' ■ ^ 

2. Suggested Media : None . . ' . 
,C. INSTRUCTIONAL APPROACH (SEQUENCING): . . - > 

* * * 

Note td the Instructor: If the meter is to be used to make the initial and 
final dissolved oxygen measurements for the BOOc, then this IPW would be used ^ 
along wit*i the EMP and IPW- on An "artificial^* sample such aS distilled * 

water could also be used as a s^ple^just to show how the meter works. 

1. Classroom ' ' * . 

a. Discussion of dissolved oxygen meters as an alternate way of measuring 
dissolved oxygen us1ng^X-6. - 

b. ^.Show TC-4J, Parts I and II. . * \, 

' - . ^ * / , / ' 1 / 

' ' " . * , Psge NO. 17-3 
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APPROACH (SEQUENCING) •(GohUnyed) 



: 2. Laboratory 

^^^rHavfe'tfie learners do'^ section* C, on pafges 11 through 2a of the EMP, 

Res^^lve any problems which may have arisen during the laboratory Sessibn. 

D. IPW EQUIPMENT REQUIREMENTS:, ' . 

^Sharer(number of learners to be'deternhined by the instructor)^ 

1. Weston & Stack Model 300 Dissolved Oxygen (DO) meter with. Model A'-^aO" Probe, 
/ accessory kit an* manufacturer's instructign book. 

^ 2. One small blaile screwdriver. ' . ^ ^ 

3. -One rubber band. ^ ' - - ^ 

4. Paper towels. . ' . . 

5. ^ Silicone lubricant. * • 

6. Still, or other source. of* distf lied water. • ' ^ ^ - ^ 

7. One^ 1 ihch long piece of scotch tarpe. * 

8. One 5 ml syringe or eyedropper with tapered end. * ♦ « * * 

9. Small pocket knife. • « ' . ^ ^ , 

10, One*3QO ml BQD bottle. (More bottlf«^y be used ^depending on what tHa 

' ^T^® I^* ^" "artificial" sample such as distilled water or sampW 

blanks for^a BOD^ determination.) ' * . 

11. Equipment needed for performing the DO determination ^is listed in the effluent* 
monitoring procedure, Winkler Determination of Dissolved Oxygen-Azidfe Modifi- 
cation. • ' . 

E. IPW REAGENT REQUIREMENTS: " , ^ 

' sWed (same nonber as determined for^^.^above). ,/ 

1. Prior to the start of the course, the instrultor wiTL'baVe^repared solu- 
tions B.I., B.2:r and B.3., and the solutions irt sections «.l. through B.7. 
of the EMP^on the Winkler Determination of Dissolved Oxyge^-Azide Modification, 
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• AS NOTED IN THE^BlE: QF CONTENTS-. 
''5ECTI0N Jfl'"DeTERf1IWAflON OF DISSOLVED - 
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■' A PROTOTYPE FOR, DEVELOPMENT OF 

ROUTINE OPEftATIONAL PROCEDURES 

for the 

pH.DETERMlNATIClJ bF WASTEWA^i-ER AND WASTEWATER TREATMENT 
PLANT 'EFFLUENTS 



as applied In 

WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING QF EFfLUENT WASTEWATER 



INSTRUCTIONAL PACKAGE WORI^HEET 



Developed^by the 
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. guidelines' for ■ . , . 

instructional package worksheet , ) 



SUBJECT 'MATTER; pH Detemiination 

UNIT OF INSTRUCTION: pH ^)etenni nation of Wastewater arid Wastewater Treatment 
Plant Effluents • ' • 

LESSON NUMBER: , 1 of ,1 

-ESTIMATED TIME: 2 hours 

JUSTIFICATION FOR THIS OBJECTIVE: ' The learner should know how to fet up, 
calibrate, and use a pH meter for ttie pH determination of wastewater and ' 
wastewater treatment plant effluents. 

' ENTRY LEVEL BEHAVIOl^: - ', 

—^-i - . \ ^ * _ 



A. Instructional Objective - > - 

1. Terminal Behavior - The learner will -determine the pH of several standard 
solutions and typical samples of treatment plant effluents! - " ^ . 

2. Conditions - The learner will have the use of the attached^ CH.pH.EMP.l .9.73 
and all chemicals and equipment Ifsted tn it. 

, ' . ■ V- 

3. Accepted Performance Acceptable technique*! n performing the test wil-1 
be determined by the instructor. 

B. Instructional Resources ' 

• - • ' ' ' 

' 1- )t^V . ^^]^ ^^^l - XT-69. SlicJI^ape Unit ^pH Meter - Lab Operation." 
- 0T-1T7 Overhead Transparencies -\7. anun. 
^ 2. Suggested Media - • - ^ 



C. Instructional. Approach (Sequencing) ' 

.1. Discussion of, the various types of a>a^lab^e pH meters by the instructor. 

2. Distribution of pre-instruction'al quiz to all participants. 

^ 3. Discussion of the operation of a pH meter by the instructor. 

4. Showing of A/V unit XT-69 pH Determinatiort of Wastewaten^nd Wastewater > 
treatment plant effluents., . 

5. Laboratory exer9isr?|ivol*<ng set up, calibration, and use of pH mrter. 
Learner will rffe. two prepared buffer solutlofts for calibration and will 
determine th^ pH of twdP prepared buff erf solutions and three typical 
samples of treatment plant effluents; ^ 
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6. Critique of the labq^tor^ exercise by the instructor; 

7. Distribution of post instructional quiz to all participantSo, 

8. Reviiw and grading of pre an?! -post quizzes. 



If 



i 



/ 



( 



■7 



€ti«eMnte.s-for Instructional 

Package Worksheet . ^. 



pH Determination of Wastewater and Wastewater ' / 

/ 



Treatment Plant Efflu^ts ^ 



, OBJECTIVE: This narrative provfdes the basic procedures for setting up pH equip- 
ment for the instructional sequence pH Determination of Wastewater and Waste- 
water Treatment PJant Effluents. Methods for the preparation of buffer and 
sample solutions used in the sequence are also described. ^ 

EQUIPMENT SET-UP: pH instrumentation for the sequence should be set up as 
follows: . ' ^ — 7 /• ^" 

• 1. All pH .equipment should' he set up in operation ac^'rding to the specific 

instrument manufacturer's instructions at least 48*hours prior to use 

^nttre cou:rse. ' ^= — ' — ^ — ^ — ' — _ — 

2.. The pH meters' should be tested for accuracy and reliability by following 
the prbcedure in the E(^ for calibration and use of the instrument for 
pH measurements 

. / ^ • ^ ^ ' * ' 

3. Batteries used in portable pH- meters must be new or recently checked with 
a volt meter to insure they meetn^uired voltage specifications. - 

-4. Follo6\he step-wise procedure (D) Maintenance in the EMP to insure that 
the^level of saturated potassium chloride is sufficient in tfje electrode. 

- 5. If erratic needle movement is noticed^ check procedure (E) Trouble 

Shooting in the EMp. If the trouble cannot- be corrected, replace elec- 
trode with new one. ^ . ' 

6. Periodically use the pH meter fc* the measurement of the pH of 9 known 
standard at least twice a day -prior to the courser. 



BUFFER PREPARATION: Buffer solutions can be prepared according to the •formu1atidn- 
' provided trt the EMP; A few cr-ystals of thymol ^u Id J)e added per liter of 
, prepared buffer sqlution to prevent bacterial gifcrth. An analytical balance, 
capable of measuring to the. third decimal place, is reiquired. In the event an 



ahalytical balance 1s not available, commercially prepared pH packets may be 
substttiited. ' 

SAMPLE PfttPARATION: Treatment plant eff Juent samples are preferred, for use in the 
laboratory. If the* are not available or are inconvenient to obta4n, mixtures 
of buffer solutions may be used as unknowns, * \ 

■ ' " ■ A 
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Name 



JLABORATORY RESULTS 



SAMPLE 



Sample 1 



w 

Sample 2 . 



Samp^Je 3 



Suffer 4 



Buffer'9 



% 



pH RESULT 



• 
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, INSTRUCTIONAL QgiZ. ' ' 

/ • - for the . * 

■ Determination of Wastewater and. Wastewater 
Treatment Plant Effluents ' 

SELECT OflE ANSWER ; - ^ . / ' 

1. The selection 6f the pH scale (8-14) Is bised on the*: 

a. solubility pf Ions In^water. , , 
'b; formation of hydroxyl tons in solution. ^ ' * 

(c) Ionization con ^nt .for water 



/ 



2. The pK co/icept was proposed by Sor^ns^n- C1909). \Instead' of expre^ssfng 
hydrogen ion concenti^ation In terras or molar Iconc^ntr-atlonsShe suggested!: 

expression of such Values In terms 4)f thefr pagatlveOogarlthms. ^ 
' ^b. expression, of 'such.' values Id terms af their dlssoclat^ion solubilities. 
c. expression -of such values on"a scale from Q-14 units^ ^ , 

' ' ^ * ;/ - ' \, ^ V , . ' ^ 

A pH meter :\ _^ - * /I; . / , ' . 

measures electrical potential betweep.,twq sui^b^e electrodes. ' ^ 

b. determines conductance of 'acids arid beises. " >^ ^ ' ' , # 

, * c. ^relates temperature to^ion concentrations of .aqueous solutions. , . 

4. TKe indicating electrode always: . * - i. ' • 

assumes a potential - dependent , on the pH of the solution, - / 

b. contains^saturat^ pptassium chloride' solution. \ ^ ^ ^ 
'c. contains a'gV^ss iftembrane wh-fqh is semiVperme^ble to ^qlieous so^ions.^ 

5* The'mechanism by wfitch the glass meffibrane respfuads td +iydrogan ion 
' activity .involves:^ • \* ^ ' ' , . . - 

(a) (absorption of l^,drog€n ^ons.on both s1de$ of th^jnembrane. > , ^ ; 
^ semi -permeability of the glass mlembrahe f^. aqueous\^0lut1on^. 

c. electrical conductance of the solution.^ * • ' . 

6. TIte reference chajnber of the pH electrode system should alwa^^ be k^t^ 
nearly full with' saturated' potassium chlorfd^.solutjohAbecius'e: / . ^ / * 

' (p th% potential mu5t be constat (+ p;246\vdlt). ' . . 

b. battepy life is prolcfnged. ^ " \ ^ V • , 

c. the electrode Is l#s& likely tol* damaged. I v " - * . * 

7. Tf)e pH sensitive glass' mevibranre de^drates when ^removed from w^ter and thus 
it is ^mperatlve that .dry etectrodes be ^oa|!:#d in: ' ' . . * 



buffer or* witet; for jeveral hours b^fori use, 
dilute acfd 16 activate the electrode. 



c. dilute base to activate the electrode. 
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8. In usj^f^g a pH meter the Instriment should^be calibrated: 

(a)' In the generaV range of t4ie unknown solutions. 

Appropriate buffers can^be selected (pH 4.0, £.8, 7.4 and 10. 0). 

' b; ir\ air. , " , . • 

• c.^lh ihe laboratory. - . ' . • 

9. Standard pH solutions can be nx)St economically -prepared by the use 

^ formulas outlined ip^standard methods.- . ' * 

commercially available powder pillows. * 
c. cofn|prc1ally available pH standard solutions'. • . 

10. Results obtained with pH meters. are limited in accuracy to: 

^ ©0.1 pH unUs. > ' ' ' ' ^ ^ n 

bl 0.01 pHluuii: ^ > * . ^ 

, 0.001 prt.dnit. ^ ^ • 



of: 
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Rart II. Instructional ^ckage Worksheets 

*. t ^ 

Microbiology - . ' * ' ^ V 



2.. 



4. 



It is important for the instructor to be aware of ^tate requirements 
concerning bacterio\og1cal methods desirable for reporting purples. 
Such 4 rlfluiranent, for instance, could^dictate the cf^^ice of the 
MPN test method insteaH of the MF test method for the course giVen 
to personnel operating within that State. 

The Federal Register issuance in force offers two methods for the 
fecal coliform determination^ Both are found in Standard Methods 
for the Exaiffnation of Hater and Wastewater (l^th Edition) and are: 

a. p. 922 - Fecal Coliform MPN ProtedurS k 

b. p. 937 - Fecal Coliform MF Procedure . * ^ 

Both of thesft methods currently carry equal status Jpr applicatbility, 
but the method used must stated In yie test reports,^ 

'Special pemvit- conditions may^ specify use of the totaf coliform . 
test? or t>ie fecal streptococcus tests. The instructor should 
be familiar with these test procedure's 'for discussion purposes. 

This course does not lend itself to instruction in bot>i the MPN and 
the>1F method simultaneously. . Methodology involves so jpiich. attention 
to detail for both procedures that in the time a'llocated, it is ftiost 
unl ikely that students' will be able^to meet instructiort^al objectTfes 
fojg bpth lirocedures, ^ ^ 
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A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES ' 



for the 



COLLECTION AND HANDLING OF BACTERIOLOGICAL SAMPLES 
FROM A WASTEWATER TREATMENT FACILITY 



. as applied in 

WASTEWATER TREATMENT FACILITIES 
and In the - 
MON^ORING OF EFFLUENT WASTEWATERS 



J* 



INSTRUCTIONAL PACKAGE WORKSHEET 



Developed by the 

National Training Center 
Municipal Permits and Operations Division 
t)ff1ce of Water Program Operations 
U.S. Environmental Protection Agency 
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INStRUCTlONAL PACKAGE WORKSHEET 



SUBJECT MATTER:- Collection and Handling of Bacteriological Samples 
f rem Wastewater Treatment Facility 



LESSON NUMBER: 
ESTIMATED TIME: 



1 of 1 
"lo minutes 



JUSTIFICATION FOR THIS INSTRUCTIONAL' OBJECTIVE: In ^is^n\workiM^nvironment 
the student must apply the correct methods for co>Tecting[\an<rnandling a 
sample for fecal collform (bacteriological) testing. FaJfure to apply 
correct sampl^ procedures results in unacceptable data. 

ENTRY LEVEL BEHAVIOR: Admission to this course. ' 

A. INSTRMCTIOm OBJECTIVE 

1. Terminal Behavior : The student will be fam^^liar with the procedures to be 
used from any approved sampl ing 'point in tfje wastewater treatment plant, 
and with accepted procedures for handling yiamples until start of test. 

2. Conditions : Clas/iroom; leGtlTre apd conf^ence , 

' ' ' / 

3. Accepted Performance : Attendance and panticipation in this session will . 
be accepted as evidence of familiarity with the procedures and precautions 

• appliM to, this subject^ matter. / ^^^^ 

B. INSTRUCTIONAL RESOURCES ^\ / ^ ■ . 
1. Available Media : X-11, Slides, unas/embled"- 6. 



C. INSTRUCTIONAL APPROACH 

Ir Lecture on "Collection and Hafcdlinfl" principles (allow 15 minutes) 

» *■ I 
Z. Discuss and orient the class to t^e use of the Effluent Monitoring 
Procedure in the student reference manual, tallow 5 minutes) 

• 3. Questlon-and-answer session. U absence of .questions faised by class, 
Instructor should pose several (Questions to the class as necessary to 
stimulate' questions relating td the subject matter and its application 
to specific in-plant situations and as related to various systems for ^ 
effluent analysed. - ^ 




20-2 



214 



• - \ 



I 



*4 



* A PROTOTYPE >0R DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

I 

♦ for the . . 

FECAL COLIFORM TEST 
• . by the 

MULTIPLE DILUTION TUBE METHOD 



' *. as applied in 



t/ASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



INSTRUCTIONAL PACKAGE WORieSHE€T 




DeveToped by the 

National. Training Center 
Murt^cioal Permits and Operations Division 
Office of Water Program Operations 
U.S. Envirownental Protection Agency^. 



, , W.fiA.IPW.2&.9.77 



GUIDELINES FOR ^ 
INSTRUCTIONAL PACK/feP WORKSHEET -* 

SUBJECT MATTER: Fecal Collfom Test (MPN) 

UNIT OF INSTRUCTION: Summary of Instruction on Subject Matter ^ > 

LESSON NUMBER: ^ total 10 

ESTIMATED TIME: 7:30 • '^^ . 

L 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Fecartfol ifonn teSt Is accepted 
• (required for lar^e plants) among the mandatory tests for municipal wastewater 
treatment plant effluents under the NPDES Permit System. 

ENTRY LEVEL BEHAVIOR: General Educational Development at high-school graduate 
level ^reafter referred to as GEO),: ability to operate steam -pressure steri- 
lizer; ability to use laboratory balance in range to 50 grams, accurac^y ± 0.1 
.gram; al?iTity to, use mouth pipette for sample delivery^ ability to transfer 
liquid cyltures with inoculation loop. Successful completion of course "Basic 
, Laboratory Skills for Htinicipal Treatment Plant Personnel" is acceptable. 

A. , INSTRUCTIQNAL OBJECTIVE • ' . 

!• Tfermlnal Behavior -.Trainee will prepare repres^entative bacteriological 

culture media for MPN Fecal Coliform test; perform all laboratory procedures 
and record-keeping operations in testing treatment plant effluent samples, 
and report fecal coliform counts per 100 ml of sample injange 20-T,600,P00. 

2, Conditions - Classroom instruction and laboratory application. Trainee will 
be provided with laboratory equipment and supplies designated in EMP "Fecal 
Coliform Test (MPN)." Samples will be collected by staff. 

* " ~ 3. Accepted Performance - As stipulated in individual lessons. This will range 
from accieptable scores in written (ogen-book) quizzes, homework written 
assignments, approval of instructor for laboratory techniques and intermediate 
points in test procedures; and final results within a designated limit of 
central t^ency of overal 1 class Vesults. 

B. INSTRUCTIONAL RESOURCES ^ 

1. Available Media - EHP "Fecal Coliform Test (MPN): "Standard Methods for ^ 
the Examinatt<fli of Water and Wastewater"; "Current Practices in. Water 
Microbiology", available from NTIS (§.9-2); pertinent issaances from 
^Federal Register. Numerous NTOTC Ovprhea^ Transparencies. ' 

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listing of instructional objec- 

'tive . - ' ' 

1. Lessons 1-6 (i^ncl) on second day of course (4 Hours) 

2. Lesson 7 on.th'trd day of course (afternoon)* " fl.5 hours) 

3. Lesson 8-9 on fourt>day of coulrse (a^prnoon) (1.5 hours) 

4. tesson IQ on fifth day of course (afternoon) *(30 minutiss) 
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. . - > ' GUIDELINES FOR " ' ' 

IfiSTRUCTIONAL PACKAGE WORKSHEET ' ■ ^ " 

SUBJfCT MATTER: 'Fecal CoTlform Test (MPN) * . - - 

UNIT .OF- INSTRUCTION: Overview of Test ■ , 4 . . 

LESSON NUMBER: 1 of 10 ' \. 
^irMATED TIME! 1 hour -, ' * , . . . 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: To orient the trainee on (1) the 
bacteriological testing requirements associated with the NPDES permit system'; . 
and (2) on the overall nature of the fecal coliform ('MPN) .test. 

ENTRY LEV E|. BEHAVIOR: Admission to course. See Overview Sheet, page 19-3. 

A. INSTRUCTIONAL OBJECTIVE , , . . ^ J - 

1. Terminal. Behavior - Trainee wi1V(l) identify the characteristics of th6 fecal 
coliform group whi-ch are used to differentiate them from the total doliform 
group J (2) identify the major steps in the fepal coliform MPN test; and (3) 
demonstrate- familiarity with terms associated with the test procedure:^ 

2. Conditions - Classroom: quiz (open book, writte^, multiple choice, matching, 
completion). ^ # 

3. Accepted Performance - 90% cojTrect scor^ (recommend 80% if 9ui2^ is closed 
' took) 




B. INSTRUCTIONAL RESOURCES 
1. Available Medi^ - Publications nojed.in cover sheet this^subject; EMP "Fecal 

Coliform test (MPN)." OT-3,- Overhead Transparencies avaiUble on loan from NTOTC 
* --"^ ^ . 

i. Suggested Mediy - Assdfible standardized series of transparencies. Make new 
ones as required. 

C. INSTRUCTIONAL APPROACH (Sequencing) - Step ^by «tep listing of instructional 

events and/or use of media required to reach thje instructional objective. 

1. Pre-lesson preparation: ^ ^Jj ; 
Be' sure to have a supply of test #1 on hand. Test provided here (note sample * 
with answers on pages following) is suggested. Sample (without answers ^, 

, marked) is in the section oa secretarial preparations. ✓ 

2. Lecture/ conference: 

a. Present. NPDES testing requirements as p^r Federal Register * 

b. Fecal coliform criteria under permit system ' 

c. Orient th# class to use of tlvis EHP ' 

d. ^tline fecal coliform test; special- reference to pages 2, 5, EJ1P 

e. Define and explain all pertinent terms. 

3. * Quiz (open book) • ^ 

a. Administer the quiz 

b. Grade and review^ * 

c. Collect f^V analysis of progress. 
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TEST #1 f •• ' Name 

* - • • • . 

EMP: FECAL COL I FORM TEST* 



$ Instructions : Plice an X 1n the spaces ( i) which correctly apply to the statements 
made\ Unless otherwise Instructed, this is an "open book" quiz* 
Example : . The author(sy of the procedure used here for te^ting*fo^ 
. ^ ^ fecal, colifonns Is/are: ^ 

\ * ^ 

\ ' ' (x) R0CC9 Russomanne - ^ ^ 

«^ , ( ) Audrey Donahue / 

*' . ( ) CharlesVeldmanri . ' * 

. * (x 0 Harold* Jeter - % 

/ • * . ' . ' " ' 

1. T+ie test procedurw described in this body of instruction may be variously 
known as the ^ 

( ) Standard Plate Count MeAd 

(X)' Multiple Dilution Tube Method 

(X) Most Probable Number Method ' ^ ' 

( ) Membrane Filter Method 

iK) MPN Me«»od \ - , ' 

f * , . * • 

■» " - ' . \ ♦ ► 

* ,4 ' , . ' ' 

. 2.* The purpose. of^ the fecaV col 1 form test Is to determine whether 

i . ( ) The 'effluent from the Hhstewater treatment plant 

,conta1ns patho§en1c (d1sease-taus1ng) bacteria 

^ (X) the bacteriological quality of t'he' effluent meets 
* ^ requirements set for the plant by the State or other 

authorljttfs , - # 

C ) The water Is safe to djfink 

^ ^ ( ) The effluent 'wafer >houl<l be recycled through the \ 

. treatment plant for rurther- reduction of bacteria • * ^ 

• ,' - \' .;■ ^- ■■ • ■ 

'3. To penfonn the fecal colifonn test, (rife<ftu^ed femple portions ane first 
- delivered into • . .• \ .' ' 

• (XlK Lacto^ Lauryl Sul^te Tryptose Broth 

' i ) EC Broth ^ , . . , . 

■. ' \( ) Mater BatHHq^ato>^ , 

' .''U) aS'C Air Incubaior'" 
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V 4. 



Lactose Lauryl Sulfate Tryptose Broth may be abbrevlated^s 

^ — > ( ) EC . . : 

(» LST 

( ) BGLB , ^ 

-(X) LL5tBr . 

EC Broth inay be identified in abbreviated fdhn aS 
■ ' ()C EC 
( ) LST 

(■ ) Wc 
1 ' ^( ) llstb' ?' 



7. 



After 24 hours, incubation in^the first medium, the cultures are examined, 
and a resul^ reported if — 

4 * 

( ) growth occurred in the tubes 
(X) 9as was present in the tubes 
^ . ( ) gas Was absent' in the tubes ^ ' 

( ) fecal colifprms. w^re present * ^ - 

Transfers are made from— • 

J,X) tubes showing gas in the first medium * * ^ 

( ) tubes not showing g?is in the first mediiini— 
^^Jii. ^ )'Lactpse Lauryl Sulfate Tryptose Broth S 

*( .) Eos in Methylene Blue Agar ' , 

")s , (X) EC Broth ^ y ' 

^ ( ) Brilliant Green Lactose Bile Broth^ ' • 

After inoculation of the sample into the first culture medium and incubator, 
the results, are "negative" if-- ^ 

t ' ( ) growth has not occurred -within 24 hours 

* ( ) gas has not appeared -wfthjn 24 hours ' * 

* (X) appeared" wtthin 48 hours 

A. ( ) gas hal not appeared within 72 hours * / 
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9. After transfer from the first medium, the rfesuUs are declared^jlpiSsYtlve" 
on the second medium If — ^ % / \^ 

' ( ) gas has appeared within 1 hour 
( ) grovrth has appeared within 24 hours 
(X) gas has. appeared within 24 hours 
( ) gas has appeared within 48 hours 

10. Incubation of the tubes 1n\the first medium Is -^ , , " 

. ' , ' • ()0 In an air Incubator set at SS^'C ±,0.5''C^ 

j * ( ) In an air Incubator set at 44.5''C + 0.2''C 

• ( ) In a water^bath Incubator set at 37''c + 0.5**C 

( ) In a water bath Incubator set at 44/5'*C + jD.2**C 

11. Once the sample has been Inooflated Into the first culture medlimi, the test 
for fecal collform bacteria m av re quire up to 



^ ( ) 1 hour 

• ^ - f 

( i\ 24 hours . ^ ' 

( ) 48 hours 
(X) 72 hours 
( ) 96^outs 



>OTE TO INSTRUCJDR: 

.1. Score 2 points off for each wrong answer. ' 

2. Note that t|iere are 48 blanks ( ). Some will be wrrect If left blank ( ), 
an< othe^wrmuSt^be marked (X), to be correct. 

3. This gives each student 4 "free" points* ' ^ 
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, - . GOlDElllNES FOR 
IRSTR8CTI0NAL PACKAGE WORKSHEET 

SUBJECT MAHER: -Fecal Col i form Test (MPN) : .". 

UNIT OF INSTRUCTION: equipment and Suppjy Reqairements ' ' . 

LESSON NUMBER: 2 of 10 

ESTIMATED TIME:* 1 hour 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: In his own working environmertt the 

trainee will need to recognize, 'provide f,irst-1ine' operation and maintenance, 
" and reorder (of request purchase of) rep^lacement equipment and supplies used in 
the test. " -n 

i 

ENTRY LEVEL BEHAVIOR: Completion of Lesson U this Series. 

A. - INSTRUCTIONAL OBJECTIVE ' * , 

1. Terminal Behavior - Trainee will (1) identify equipinent and supplies used 
in the fecal conform test (MPN); (2> identifJP^specifications of equipment 
and supplies, required; afW {}) reciignize the operational requirements of the 
equipment used in the test. 

2. CyditionTN Classroom; writterTTiaiz (open boqk); multiple ,c hoi ce, matching 
Srnpletion. 

3. Accepted Performance - 901 correct score (80? if quiz is clospd book) 

B. instructional' RESOURCES ' 

i: Available Media .- EMP "Fecal fglifdrm. Test' (MPN)". TC-12, color 
videocassette 

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step list1ri$^of Instructional 
events and/or use of media required to re.dch the Instructional objective. 

i^^l . Pre-lesson preparation: 
, * Be sure to have a supply^of test #2 on hand. Test provided here (note 
s^le with answers on pages fdllowing) is suggested. Sample (without 
^^\/ answers marked) is in the section on secretarial preparations. 

2. Lecture/demonstration 

a. Draw attention $o EMP "Fecal Coll form Test" (MPN) pp 2,3; A. I-ll 

b. Use CcTV cassette to show and tell items Ax\ detail 1 

c. Discuss any .omissions in CCTV cassette; answer questions- 

3. Be sure to discuss quant1ty/sl2e requirements associated with testing pr<^ 
grams under minimum permit requirements. 

4. Quiz: give quiz; grade and review; col^e^t for analysis of progress^ 
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TEST #^ Name ^jtut 

EMP: FECAL COLIFORM'TEST , ' 



The waterbath incubator_is to be operated at • ' 

( ) 35°C + 0.5°C ' ■ 

( ) 35°C + CZ^C ' , * 

, ( ) 44.5°C + 0.5°C 

(X) AA.B^C + 0.2°C 

2. The air incubator is to be operated at 

(X) 35°C ± 0.5°C / 

^ - ( ) 35°C + 0.2°C ' . 

( ) 44.5°C + 0.5°C; ■ • ^ ^ 

( ) AA-B^C ± 0.2°C . • , t . 

3. The autoclave Is acceptable for ' 

(X) sterilization of culture media - 
(X) sterilization of used cultures 

(X) sterilization -of dry glassware* -^^ 
( ) ^preparation of, distilled water 

4. The autoclave is operated at • JT 

( ) 35^C 

(X) 12rc; ^ . ^ 

( ) ]7o^c - isa^c ^ • . ^ 

5. Disinfectant solution 'is used / * f 

^ .<( ) to rinse the hands after working with cultures ^' 

* * (X) to wash ,the laboratory bench at the i)eg1nning of each 
% day's work 

( ) to sterilize us^ cultures before draining the tubes 
washing of the glassware ' ^ - 

(X) to wash the laboratory bench at the end of each day*s work. 
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.6.. Fermentation tube assemblies / ' » , , 'j . 

* , . ( ) are used to prepare sample dilutions , > . • 

(X) are used* to contain culture media to demt)pstrate gas ^- ^ •* 
.production from special culturejnedia 4 

(JO Consist of%j large culture tube with a cap and an Inner,' 
• ^ smaller, Jnvferted gyass tube . * - 

tX) "^ust b^Tssemblid from different components whCch are 
ordered, s^arately ' y 

' {' I are purchased as complete assemblies/ 

T. Ptpettes , ' , ^ . 

( ) are used to transfer a cultiire from' one medlwii to another 

. \ (X) are used to delfver a roeasured sample portion into a 
culture medium i , , 

' ' ' ^. ' (') may be made of glass, copptr, or plastic 

.A) ahe. sterilized in disinfecting^ solution ' 

( ) do not have to be sterilized for use in the bacteriology 
laboratory.' . , ' ^ 

r- ^ . ' - ' 

8. In deciding how large a*n inqibator to buy, it is best to select 

( ) the *laVgest and^most expensive one that the laboratory 
budgel^lll permit. ^ ^ . , 

' ( ) one which has ^helf space Enough to accept .the number of 
racks of new cultures to be inoculated dn ajiy given day. 

(X5'one -which has shelf space enough to a'ccept about three 
times t+ie nunber of^acks of new cultures to be Inopulated^ 
on any given day. - ' ' ' ' 

9. The Inoculation foop — 

( ) Is used to Jnpculate a sample into the first Culture 
medium in tTT^fecal colijform test ' ^ 

' (X) is used to trainsfeV a culture from one culture medium^ to , 
another • * ^: ' ' 

(X) shouTd be made of 26 B* and S gauge wire 
( ) should be 4 ^ 5 rim iff diameter 

* * , { ) may be made of any kinrf of wire, such^s copper, platinum, > 
, ' .nichrome, or iron. 



Note Yo rfsTRucTOR: „ * 

Score 2-1/2. points off for each wrong answer. {Some Wanfcs correctly wiVl be, (eft 
blank,- while others will be marked with "X'-' for correct answer). 

There'are 38 blanks. This scoring systew gives each student 5 "free" points. % 
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GUIDELINES FOR 

. / ' INSTRUCTIONAL PACKAGE' WORKSHEET. ' , . . ' 

/ ' ' • ■ ' 

•SI^BJECT HAHER: Fecal Col i form Test (MPN) 

UNIT PF INSTRUCTieN:' Media Preparation . " 
"LESSON NUMBER: 3. of 10 " • * ' .* 

ESTIMATED TIME: 1 hour , ■ ' • . . 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: In his own working environment 

the trainee will be responsible for mefl,ia preparation for-thi^ test. 

> 

ENTRY LEVEL BEHAVIOR: 6ED. Ability to use balance, weighing up to 50 grams 
wit+1 accuracy within 0.1 gram; ability 'to measure distilled water with l-liter 
^ graduated cylinder; ^jbility to operate autoclaive* • 

A. ' INSTRUCTIONAL OBJECTIVE * ' . ^ 
; K Terlninal gehavio^ - Trainee will prepare 30 tubes of EC Broth/ us ino^ . 

commercially available dehydrated medium. - Based on knowledge and ^perience 
gained in this objective it is expected that the trainee will be able to, ' 
prepare. any other liquid media required foi^ total coliform testing. 

2. Conditions - Laboratory: Application, 

3. Accepted Performance - Approval of instructor: prior to steril vzation 

all tubes of media should/contain 10-11 of medium, instructor must become ^ 
familiar with Approximate depth of medium in tube- in order to recognize 
acceptable amount. (This does not require measurement for check. J 

B. INSTRUCTIONAL RESOURCES * • . ^• 
1. Available Medt;^ - £MP "Fecal Coliform Te$t (MPN)". TC-12 Color Videocassette. 

INSTRUCTIONAL APPJIOACH (Sequencing) - Step by step Tisting of in$tructtonal 
events and/or us€ of media recfulred to reaJh the Instructional objective. 

1. Pre-lesson preparitlons: Have on tend, either at student-pair working posi- ' 
^ tions^or at a conventently accessiWe location in the laboratory the foTTbwing 

a. Student assignment sjieets on media preparation. 

b. 1 culture-tube rack p»r student. 
€• 4-6 balances, 0.1 gram sensitivity at load T§^ grams. 

d. Autoclave 

e. 1 beaker per student, 4O0-J5O0 ml capacity 
: f. Culture tubes with fermentation vials, caps; 25 per student. 

9^ lOnnl pi pet per student 
hTl 500-ml graduated cylinder per student pair 
1. 5 liters of distilled water ^ ^\ . 
J. 4-6* 1/4-1 b bottles of defjydrated EC Broth * • 

k. Funnel assembl/wlth 'length of rubber tubing, pinchclamp, ringstand,- 

1 per student pair. / 
1. 1 sponge and disinfectant per student pair. 
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Z. Briefing. Show*.visual aid demonstration of procedures for lessons 3, 4, 5. 

3. Tnstructof assigns each class member responsibility for media preparation. 

4. Trainees prepare medium in accordance with i^fetructions ^ EMP, A. 13 

5. Students secure instructor approval of product; turn medium over to instructor. 
Sterilization will be done by staff member; medium 1s retained for class use • 
on next two day^. ./i^ - ^ 

6. Trainees proceed to lesson 4, this series. 




EMP - Fecit CoTif^rm^ (MPN) < 
• Lesson 3 * 



ASSIGNMENT: Same to a11 students 



1 • " Prepare 300 ml of EC Broth 

2, Dispense the medium In lO-rml Increwents Into the 25 fermentation tube 
ffssemblies prepared in lesson 4, ' 

3, a. Use a 10-mT pipette for about half of t+ie tubes,, 

b. For the remainder of the tubes, use a funnel-with-pinchcock 
-assembly which the staff will have prepared for yoyr use. 
Make a note of this assembly as it is an easy-way to dispense 
culture medium rapidly. It is not necessary that the culture ' , 
medium b6 delivered with great accuracy: anything from 10-11 ml 

^ ^ acceptable, ^ - ^ . 

3, Give Jhe culture medium to an ins-tnuctor for sterilization in the autoclave'. 

, * ' *■ - - » 

4, Discard-eAiy remaining culture medium after preparing the 25 tubes of medium. 




,SPECIAL. NOTE TO INSTRUCTOR: • s ' > 

Note that the preparation of 300 ml of culture nfwdium will, require an adjustment- 
of the amount of dehydrate medium described in the EMP, Making this adjilstmerrt* 
will be a useful part of the learning experience of the students in the course. 
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GUIDELINES FOR- 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJKT MAHER: Fecal Collform Test (MPN) 
UNIT^OF INSTRUCTION: Preparation of Laboratory Data Sheet 



¥ 

LESSON NUMBER: 4 of 10 . 



ESTIMATED TIME: 30 minutes ' ' 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Trainees will have to^repare at labo- 
ratory data sheet ("bench sheiet") for every sample tested in their own facilities; 
or to use some form of collective record. Day-by-day records essential to per-^ 
formance of this test. , 

ENTRY LEVEL BEHAVIOR: Coijipletioh of first three- ^less of this series. 

A. INSTRUCTIONAL OBJECTIVE . ^ * ^ ^ , , ' ' 

1. Terminal Behavior - Giverv ^JetaiJed sample source information and sensitivity 
range for the test, trainee will prepare laborat%y data sheet for sample^to be 
tested for fecal col i form count. . 

2. Condi tiotis - Laboratory:' application. 

3. Accepted Performance - Approval of instructor.' 'I'lanned sample volumes must span 
the^pre-testing- information given about the sensitivity range of the test to. be 
performed. ^ 



INSTRUCTIONAL RESOURCES 

1. Available Media - EMP "Fecal Colifog gi^es t MPN". 0T3» overhead 
transparency. TC-12, <olor videpca^sl|^ p^rt 2. 



ifo^n^est 



INSTRUCTIONAL APPROACH (Sequencing) . Step^bjrstep listing of instructional • 
events and/or use tff media required to reach the instructional objective*. 

1. Pre-lesson preparation: Have available in the classroom 2 copies per student 
of the. data sheet. Sample as it might appear after completion by student is 
on the following page. The basic format of this sample is found injthe 
secretarial preparations section. It may be necessary to use a different 
data format in some States for compliance wjth mandatory forms used by the 
State in which the course is conducted. 

2. Provide preliminary briefing to class (See C., lesson 3) " 
a. Draw attention to EMP, B.3., 1.2.3 

,b. Show visual aids to illustrate preparation of data sheet. 
C. Provide background data to class for use in preparing data sheet. 

3. Trainees prepare their individual data sheets. • > 

4. Instructor inspects data sheets; approves or calls for corrections. 

5. Upon satisfactory completion of data sheet, trainee proceeds to lesson 5. 
. this series. 



NOTE: Each student will pre^iare two sample 
data sheets. Org will be turned in daily for 
inspection. • . • 
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^ FECAL COLIFORM TEST ' 
Multiple Dilution Tube (MPN) Method ' . 

Sample Source O^^H^ 7 «^ gf^Hlitf Lab. lfo: j4^ 
.Station 4. , Collection Date y/ty Time IQ^U a /m 
Receive(Ctin Laboratory TO^ffe v']^ Test Started 10:4SA fM 

By jt, 

Remarks 
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GUIDELINES FOR • • . " ' - • . • 

. INSTRUCTIONAL PACKAGE WORKSHEET 

' ' ' • ' ^ 

SUBJECT MAHER: Fecal Col tfonn Test (MPN) -^'^ ' . 

UNIT OF INSTRUCTION: Assembly and labeling of calture tubes 
LESSON NUMBER: ^ 5 of 10 

ESTIMATED TIME: 30 mrinutes ^ * ^ ' * / \ ^' 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: This Is an essential feature of ^ 
test performance; requires absolutely accurate sample Identification and Identi- 
fication of Individual tubes ,1n the test series. 

ENTRY LEVEL BEHAVIOR: ^ Acceptable completion .of lesson 4 of this series, ' • 

A. INSTRUCTIONAL OBJECTIVE ' ' 

1. Tgrmigal Behaylor - Given an accepted data sheet for a sample (to be tested, 
trainee will assemble requisite number of tubes of lacTtose lauryl sulfate 
tryptose broth in a rack in a designated organization, and will label each 
tube in accordance with a code prescVibed by the instructional staff. ^ 

2. Conditions - Laboratory: application. 

3*^ Accepted Performance - Approval of instructor; tubes to be organized in rows 
as specified by instructor; labeled in accordance with code established for 
the use c^f the class. 

r ^ 

B. INSTRUCTIONAL RESOURCES ^ 

1. Available Media -EMP "Fecal- Collfonn Test MPN." TC-1?. Co4or Videocassette, pt 3. 

C. INSTRUCTIONAL APPI^ACH (Sequencing) - Step by step lis^tlng of 'Instructional 
events and/or use of medja required to reach the" instructional objective. 

^1 Pre-lesson preparation: Have available, either at student work positions 
/ or at a well-organized table In the laboratory the following: 
' a. 1 culture tube rack per student . 
b. 20 tubes single-^strength lactose lauryl sulfate tryptose fermentation / 

broth per studenrt. 
^c. 1 wax pencil - ^ 

2. Briefing of clas^ (See C. Lesson 5^ 

a. Draw attention to EMP's Item B.4, 5 

b. Instruct class to proceed In accordance with Instructions shownv ttiere 
andHn Section VII. 

, c. Draw attention ta sample display chart of tube labeling. 

3. ClasVto label tubes ^ * 

4. Instructor to approve * 

5. After all of class has finished lesson up tq 5 of this series* go to 
/ class briefing for lesson 6. • 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAGf WORKSHEET 

, SUBJECT MAHER: Fecal Col iform Test (MPN) 

. UNIT OF INSTRUCTION: Sample Inoculation -and Associated Procedures 

LESSON NUMBER: 6 of 10 ^ , ' ' , 

ESTIMATED TIME: 1 hour .. " . " 

JUSTIFICATION FOR THIS* INSTRUCTIONAL OBJECTJVE: This is the essential first-stage 
of the test-proper. It must be performed by, the analyst. . 

ENTRY LEVEL BEHAVIOR: GEO; Satisfactory completion of lessons 1-5, this series;^ 
Ability to use pipette for inoculation of bacteriological culture media." 

A. INSJRUCTIONAL OBJECTIVE ! 

1- Terminal Behavior - Trainee will correctly inoculate sample portions into 
primary inoculation meditim in volume specified in the data sheet prepared 
in lesson 6, t*is. series* 

2. Conditions - Laboratory: application/ 

3. Accepted Performance -* Approval of instructor. 

B* INSTRUCTIONAL RESOURCES 

1. >\vailable Media - EMP "Fecal Col,iform Test MPN". ft-lZ, Color 
Videocassette, part 4 1 . . 

C.^ IN^RUCTIONAL APPROACH (Sequencing) - Step by step listing of Instruetlonal • 
eyents and/or use of media required to reach the instructional objective. 

V 1. Pre-lesson proration: Have available, either at student work positions 
or at a well-or^nlzed table in the laboratory, the' following: 

a. Sample of ^sewage treatment plant effluent," prepared as follows: 

(1) Collect fresh municipal sewage from a main or from influent jnto a'^ 
. wastewater treatment plant, not less than* 3 hours before clals 

time. Refrigerate until, class time; as class begins — • 

(2) Deliver 0.3 ml of the sewage Into 2 liters of sterile dilution 
water contained In a 4-liter bottle; ^ ^ ^ 

(3) Shake thoroughly, vand 

' • ^ (4) Deliver into IndlvTdyal sample xontalners, one per student, 
labeled with typical information required of a sample. • 

b. ,2-3 1-ml pipets, sterile, pfer student 

c. PI pet disposal jar; per student pair 

d. 1-2 99-ml dilution water blaJfiks per student 

e. ^ 1 sponge and disinfectant solution/ 
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2. Briefing ^ \ 

a. Show audlovisua] 

b. Draw attention to EMP^B. 6. 7.8. 9,' covering assignment of this lesson. 

3. Distribute samples to class. 

4. Class performs steps outlined in EMP B. 6,7, 8, 9. , , • . 

5. Instructor circulates in class constant1y» correcting errors^as noted. 

6. Trainees to place cultures in incubator, 

7. End of ^ay's activity in col i form tests. 

8. Continue .with lesson 7 after 24 = 2 hours Incubation. ^ 



0 




fiUIOEUNES FOR . 
INSJRUCTIONW. f ACKA6E WORKSHE€T 



SUBJECT MATfir: Fecal Col 1 form Te»t*X» 



i 



UNIT OF fNSTRUCTION: 



LESSON NUMBE8: .- 7 of 10 
EillMATED TIME: 1.5 hours 



24-hour 'p)rocedures\assoc.1ated with the test 



JlfeTIFlcSTION FOR THIS INSTJlUCTlOMAL' MECTIVE: This is .an e^sentt^l part of the 
' test sequence. Jt must be perfcrrm^fon al^cheduled basis ff th? trainee-^ s -tb 
perform^a bona fide sample test. 

fNTRY LEVEL BEHAVIOR: QEft. SattifaCtory compieMon of Vessonfe i1-6 of |his^eries. 
.Ability to'listf inoculation 'loop in making tc^Pfers^of liquid^-eiil tires.' 

A. Instructional objective . ^ ^ , . - • * 

1. Terminan Behavior - Trainee Will {)erform th«Tstet>s outlined in^EMP "fM^f 
j;oliform Test" (MPN), C. 1.2,3.4,5,6 iriclusi\ 

2. j^ditiDns - Laboratory: ;app4ication. Preliminary briefing in classroom, 

3; Accepted Perfoffnance - Approva? of instruct9r.\ * InrstrMCtor t?^ circulate in 
class; observe and ch^k rea<ttn?t of 24-hiDur reiults, r^rdjng of results, 
transfers to EC^.B^oth. twrex^t deficiencies ojiVthe spo^v'TIT-gA^ 
positive results should fa^lT into the same ordei\ of magnitude *{rtot* vdfjc>ng 
by more than + 3 tubes from a'^'norm."' 

B: INSTRUCTIWL^ RESOURCES ... - ^ '\'^* 

1. Availalblfe Media - OT-3, overhead. transparencies,' Unasser^Wed. TC~13, 
Color. Videocassette, parj^ 1.. , . \^ •* . - 

C. IffeTRUtfTIONAL APPROACfl {SequeY^cfng) Step by stfep'listing of instructional' 
eveflts and/or use or media 'required to reacli the instructional objective, mi 

1. Have available at eacif cia^^^rking position: 
a. Gas burner ^m^ ^*t^ 

bf. Inoculation loojjs, atnSjtst ' weferab^^^ 

c. Discard basket for cult^r^s * , 

d. Sponge and disinfectant ^ ' ^ ' ' 

e. Supply of <C broui.preparW Ijy students onprevious \jla^,^ar|d 
'sterilized by st^iff. ^ - \V ^ ^ 

. 2. Class briefing - V * ^ . . > • ^ 

a. .Draw attention to EMi^, ,2r:;i4,5,6. Instriict clasdf to perform steps, 
b* J)eriK)fistrate procidfufes;* .||/feffr5ftbTy %1tH €CTV cassette .\ » '\\ ^ 

• 3.- Class to perform laboratory ^tetfedures* identifie in A.T ai^ove/ ' 
« 4. Ins^vni^or to clrcUliate' in^<;^a^; Oibser,ve, consj^U, corrett defifJencjies. 
5. Ccmtinue with lesson 8 afle«i 24 + 2 hours inCMbation?i 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAG6 HORKSHEET 



fMPN).^ 



ESTIMATED TIME: 



\4 



SUWECT M/lfe'ER: - Fpat CoVifortn Test vnrn;,^ 

^IT,OF INSTRUCTION; 48-hour procedures associpte(jl with the test% 
LESSSfT NUMBER: 8 of 10 \ . ^ " . ^ 

t 

30 minutes ^ 
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTUi 

ijiitial s 

if a bonj^ide test is to be^ perf drmed . i , 

ENTRY LEVE^PBavIOR: 'GED; Sa^tisfactory. completion Ite^sons lt?- of th 

A. INSTRUCTIONAL OBJECTIVE ' ,i ^ \ ' , 

1,. T^rmina'l Behavior - Train'ee^'will ^perform the steps outlinid in EM' 
'Col1fpr*in Test" (HPN) D'.l-6. inclusive " 

,^2. Condition^ Prelimi^nary briefing in clasiroomi laboratory; applicatib 



thf.s is an essential part 
fer iiiitial sample inocqlati 



of 
On 



lomt 

'4 




r 1€S. 



^ 'in 



, .» 3. ActPPted Performance - Appro^ of ^nstrtfctljjl \ Instructor to ctrctla 

Naboratory; special attention to reading eur^a recording of results; pr<}per 
di-sposition of- discarded* cultures.^^orrect def|iciencies on tire span. 

' ' ' ' ' " i ' . > ' r ' 

B. INSTRUCTIONAL RESOURCES ' ' ' * . - . . 



ical 



Ubie MedTa ^ EMP "Fecal Coliforni Test MJ>H"L TC-IJ, color 



©cassette, part 2 



C, INSTRUCTIONAL /fPROACH: (Sequencing) - Step by step^ 



listittg*of instructional 



'?vent^ and/.or-uise of, media required'to r^each the iristructlonal objective. 

1. Set up, student working pasitiorfs. with discard bajskets, inocaJatTon loois, 
EC broth, s>jDriSe, and disinfectant.^ ' ' ' 1 

^2. /class briefing/. */'^ . /^.j . / 

^. Draw^t^tf^on to EMP. D. 1-6, inclusive. « Instruct -class taperfonu Jteps. 
-b. Deroor^strajte procedures,, preferably witli CCTV- cassette. ; Secondarily use 
' *ipe-slide sequence-.^ - ; ^ • ' . . 

3". Clas^j||ib feriForm laboraTffl^ ||^fedures^dentif iied in^lT above. . 

4. Instructor to circulate in class; observe, cgrtsult.^torrect deficiencies.' 

5. JContinu^ with lesson , 9 after' 24 +-2- ho^ . " , 
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PEG^C CONIFORM TEST 
Multiple Dilution Tube (MPN) Method 

Sample Sovij^ce B4fium^ -Rie^ 2. ' Lab. Np. 
Station L Collection Date //^//y y 
Received in Laboratory 10,t30fP ^\\ Test Started h: 3ph fM 
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peCal coliforM test 

Multiple. Dilution Tube (MPN) Method 

t 

Sample Source ^^ ffMUJtmt ^'Pta^t ¥ Lab. No. ^^ 
Station ¥■ C^lection Dat ^A-^Ai ^Tiine 9*^9" A ^M 
Received in Labor atory^^ff_A/M Test Staft'ed^*^ a/m ♦ 



- By f^l J 
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- FECAL COLIFORM TEST 
Multiple Dilutidh TuBe (MPN) Method 



Sample Source E ^j^luAtJk - ^6tw3^ ti , Lab. No. ^¥ 
Station J Collection Date ^Aa/y ^ime 9: Jo 



Received in Laborator^ ' 



Remarks 
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PECAL COLIFORM TEST ^ ^ ^ 
Mult4.ple Dilution Tube jMPli} Mfethod. 

Sample Source^i^ yiUc^^ A2L Lab. No. S8' 

Station ^ * Callection 6at:e^/^A^^ime 9: ^ AI'm 

foiXO -# — ' — *a — 
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FECAL COLIFORM TEST 
Multiple Dilution Tube (MPN).- Method 

Sample Sourg^ £ fj£eieJCt - Pia*ik /L Lab. No. 

atati-on Collection Dat'e V^V^i ^ime A gfa 

^ /Itoo J 

RejSeived in Laboratory ^ A ^M Test Stafted ^HfSTUfVi 

By. 4L J 
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FECAL COLIFORM TEST 
• • "Multiple Dilution Tube (MPN) -Method 

Sample Source E f j4uA^ - pLuot ¥ Lab7 No. 
Station V Collection Date V/7/7 #inie f: 5*^ a /m 

Received in Laborato Test. Star ted ^ /"/^ A ^M 

:^ , By ^/.s/ 

Remarks ' " " ^ 
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FEdAL COLIFQRM TEST 
Multiple Diluti^ Tube (MPN) Method 

Sample Source £^0^u4»ct -P^Ctnt /t Lab: No._r£_ 
Station 3 Collecftion Datez/fV^^Time /*£_Xtf_A/M 

Test Star ted '(f>^A^M 
By tJlJ 



Received in Laboratory' 



Remarks 
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FECAL COLIFORM TEST • 
* Multiple Dilution Tube (MPW) Method 

Sample Source B j^iiAM^-fUat^^ 12. Lab. No. £^ 
Station ^ Collection Date y^^/7 <i^i^le ^^'•'^^ a /m 
. Reqeived in Laboratory ^ ' ^ * Test Started^ ^'^^ A ^M 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MAHER: Fecal Collfonn Test (MPN) 

UNIT OF INSTRUCTION: Detenninatlon of MPN from Completed Data Sheets ^ 
LESSON NUMBER: * 9 of 10 
ESTIMATED TIME: 1 fiour , 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Analyst is required to report 
count per 100 ml of sample based on combinations of positive and negative 
tubes; as essential part of the test procedure. 

ENTRY LE^L BEHAVIOR: GEB. *Succes*sful completion of Jessons 1-8, this series. 

A. INSTRUCTIONAL OBJECTIVE 

1. TeniHnal Behavior - Trainee will be able to Compute the MPN per 100 ml 
of sample frdhi tube results tabulated on a data sheet for total .col i form 

. test. 

2. Conditions - Classroom; application. Trainee will work with simulated 
data sheets under instructor guidance; based on this instruction the 
trainee will be able to perform a similar operation on the darta sheet 
for the laboratory applicatton of collform test, 

' 

3. Accepted Performancef - Correct evaluation of -at'leasf 5 out of 6 data 

^ -sheets for^the following factors: a. number of confirmed tubes positive 
for each group of 5;>, the correct MPN Code; c, the correct MPN 1;wlex; 
and d, the corre5>+lPN per 100 ml, I 



INSTRUCTIONAL RESOURCES . , , , / 

1. Available Media - OT-3, overhead transparencies 

— I — 
INSTRUCTIONAL APPI^CH (Sequencing) - Step tff step listing of Instructional 
events and/or use of me<f1a required to reach the Instructional objettive, 

1, Have available a set of simulated datasheets* fbr student exercise. Sample 
set Is In section on secretarial ortfparitlons. Instructor should work out 
and mark on set of data sheets presented fere the correct codes for positive 
tubes, MPN Index, and MPN per lOONiiU^hls should be done prior to class. 

2, Lecture/demonstration of objective^ of converting tube results to numerical 
results, 

3, Show audiovisual unit,* ' 

4, Distribute sImuTeted data sheets to^lass, 

t. Mork through one simulated data sheet with class "By the numbers." 

6. Have Individual class meqiibers work out the four elements In A, 3, above. 
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7. Review results with class; have class grade simulated data sheets. 

8. Collect papers for analysis of progress, • ' » 

9^' Give additional (home) work to trainees not meeting acceptable performance 
requirements. 
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' GUIDELINES FOR ' " 

INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT MAHER: Fecal Coliforra Test (MPN) 

^J(UT b'F INSTRUCTION: Termination of t^st: 72 hdurs 

LESSON NUMBER'. 10 of 10 • ' * ' • 

ESTIMATED TIME: 30 minutes • 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: An essential part of test, which 
must be performed by analyst. 

ENTRY LEVEL BEHAVIOR: GEO. Satisfactory completion of lessons 1-9, this series. 

■ A. INSTRUCTIONAL OBJECTIVE , 

1. Terminal Behavior - Trainee will perform the steps outlined in EMP "Fecal 
Conform Test" (MPN) E, 1-5; F, 1-6; and G, 1. . . 

2. Corwfiti6ns - Laboratory: ^application. Given, the culture which has been 
under study during the entire sequence of»testing, the student will use 

, • . the basic bacteriological supplies and equipment to, terminate the test and 
report results..' j 

^^^^ 

3. Accepted Performance - Approval of instructor. ^MPN code should be within 
+ 3 tObes of class "norm." MPN index and MPN per TOO mj should be .correct 
without tolerance for error for the code reported. 

B> INSTRUCTIONAL RESOURCES . . . i . 

1. Available Media -EMP "Fecal-Col i form Test E, F, and G, inclusive. / 
^ " TC-13, color videocassette, parts 3,. 4 & 5. • , 

Suggested Media - Chalkboard, -or blank chart; for entry of individual 
resulJts of class into a composite table of results. 

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step -listing ofM'nstructional 
events and/or use of media required to reach the instructional objective. 

1. S(Srt up student working positions with discard baskets, iifeuTationOoofJs, EC 
• broth^, sponge, and disinfectant. 

2. Class briefing * 

a. Draw attention to pertinent portions of EMP 

b. Instruct class to report final MPN Code, Index, and Fecal Coliforms/lOO ml 
on chalkboard or, blank fchart as provided. 

3. Class to perform procedures as assigned. 

4. Class to be- reconvened^ at last for final overview and sumnary of results. < 
.5. final questions and commentary on test and observations of class^ performance. 
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Sm'Uiry Record of Students jperfonriince on Ki^H'Tots 
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I NSTRUCTIONAl". PACKAGE WORKSHEET - ' ' 

. - 1 , * ' * 

SUgaECT MATTER; Fecal Collform Test by hembrane Filter Method . 

UNIT OF'-fMSTRUCTION: Summary of Instruction on Subject "Matter . ' -. 

"LESSON NUMBER: to'tal of^essonsT ' ESTIMATED TIME: 7:ajD ♦ . ; 

JUSTIFICATION f OR*. THIS INSTRUCTIONAL OBJECTIVE: Vecal collform test 1s accepted 
^ (requireTfor larlge iJTants) among the mafldltory tests for municipal wa&l^ater ' 
treatment plent effluent* under the,NPD»-Penn1t System. , , 
* ■ ' , ' , ' ,^ ' ' \ ' ' "~>-V^^-~->,^^ I 

ENTRY tEVEL BQIAVIOR: • General Educational Development at high-school graduate 
. level (GEi): ability to operate steacn pressure sterilizer; ability to use * - • • 
laboratory balance in range to 50 grams, accuracy .+' 0.1 gram; ability to^se 
- • mouth pipette' for sample delivery, ~ . 

- - or •■-■,< 

Vi^i^ll^^'^ completion of B^s-lc Laboratory Skills for Treatment Plant Operators 
(BL5-TP0). * . *' " " 

A. INSTRUCTIONAL OBJECTIVE . / ^ ' 

1. Terminal Behavior - Trainee will "prepare representative bacterf!riogical 
culture media for MF fecal coliform test; perform test laborator'y procedures 

' and recordj-kAjping operations In testing treatment plant effluetvt sariiDles, 
^ and re^rf fecal coliform counts- per -100 ml of sample in yey:i^kTt)(J-l 2 Ob. 

. 2. Conditions - Classroom tnstniGtiion -antf lJtbor^tory application. Tra1neevw|tT 
be provided with la/)r.atory, equipmervt and-sapplies designa'ted in EMP^F^eaV 
ColiformTest (MF)-.'J Samples will. be.>et)^red by staff t . . " 

'3. Accepted R|rformarice - As stipttlated in individyal lessons. This will rang^e 
'rom a^cg^ ble scores in written (open book) quizzes, homework written 
*^ assignii^its, approval of instructor for laboratory techni«|ues and inter- •' 
mediate points in test procedures; and f1n*l results >(1th'1n a'diesignated' 
limit of cfntr^l tendency for overall class results. • . 

8., IN^W^TIONALYESOJLIRCES *• C 

2. ^Sugqgsted Media -^STC sljdes and projectuals must be organized in staadardlW 
series to :be used wf^h designated le<|pns of this series.. 

C. INSTRUg^NAL:APPROACH (Sequer^ing) . . ' - ' ^ 

1. Day, 2 of jcourse - Lessees T-*5 inclusive. \ 4.5 hours * ^ 

2. ^ Dt)f 3 of course - Lessons 6 - 7 / 1.5 hours 
2^ Day 4 of coyrse Lesson^ 8 - 9^ 1 J hours - 

Total 7^5 hours ' ^ 




; • INSTRUCTIONAL fiACKAGi WORKSHEET 

SUBJECT MATTER: Fecal 'Coliform Test by -Membrane Filter Method - ' ^ ' 

UNIT OF I^TRUCTION: Overview of T^st 

L«SON fjUMBER: 1 o-f 9 ^ ESTIMATED TIME: 1.0 hours 

ylUSTIFICATlON FOR THIS LESSON: In order to meet the basic self-monitoring hequire- 
menfl for municipa.l wastewater treatment plant effluent^, the studeht needs to 
have information, about (1) the bacteriological testing requirerflflnts asscciat^ 
with the flPDE-S permit system; and {!) on the overall nature ofi^^e^fecal coin 

'•^ test us.ing the membrane filter method. ^ ^ 

ENTRY- LEVEL BEHAVIOR: Admission ti training based on (1 \ suc^es^Cil -completion, of 
^ "Basic i.aboratory Skills" coursjB; or through (2) satisfying^the training 
- registrar that tht indij^idua^ has adequate priar^ knowledge and skills to give 
reasonable assurance of ' satisfactory completion of this training module. 

ff. 'iNSTtfctlONAL OBJECTIVE / ^ ^ ^ 

V» Terminal Behavior - Trainee will (U 'identify the characteristics of the^ 
. fecial coliform group and the charact«ristiQ6 of the total coliform grcfup; 
(2J Identify the major steps in* the fecal coliform membrane filter procedure; 
and (3)^demonstgfate familiarity with terms associated with the test organism" 
and ^he'l^iboratory procedure. ' ^ ^ 

2. - Conditrigns - Cl/fssro^: quiz (written; 'may be open book*w1th multfple choice, 
: ' ^ matching, .or "compiletion answers. See example quiz ^ollowin^this instruc-*' 

'.''/tional package woricsheet. ^ * ' ' ' 

3. "^ Accepted Performance - Suggest requiring 905? correct-score if open book quiz, 
* ] -'SOX vco tree t scjbre 3.f 'q^lz is clpsed book.,^ 

B. INSTRUCTIONAL Rf^OI^RCES j . . ' . ^ /^^ ' 

' .1. Ayailable Jledia .- EMP "^ecal Coliform Jest, by Membrane Fij^ter Methorf. 
* . Various 'Slides used in following -lessops, -available from NTOTC. 

C^ JNSTRUCTIONAU APPROACH ^ ' ^ . > 

' 1. a*. 'Before the course: Approximately 30 days^ before the course^ be sure that 

* quiz i-s coipposed (If prepared by. Instructor) or^that .exampl'e quiz Is. in. * 
• Wiaifids of Course SecreAry^for reproduttion. . . 

t. Obtain supply of quizzes and review during last week before course. 

■ ■ ■ -4 ' ■ ' ^ • 

-2. jeipAsrooff 1ns.truct1on . , ^ ' 

I ajlftcture/confererence:' \ ^ ' ^ ^ i 

r (V) . Present NPDES^tpsttng. requirements for fecal colltprms as given 

In federal Register * / • * ' 

(2) Discuss fecal <:ol1f^rm criteria under permits system ^ - ^ 

' (3)* Orient the 'class tdxuse of thjs EfJP; . ^ . ' • * 
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(4) Outline the fecal coliform testV^with special reference to 
pages 4 - 5 of the menibranevfllt^r procedure in the student 
reference text. * " 

(5) Define and explain all pertinents terms; answer class qMestions 
a^ they arise. T • 

Quiz (reconmend open book) 

V) Administer the quj^allow approximately 15 minutes. 

(2) Grade and^eview tffif^iz; have students grade the# - 
own papers, giving discussions of answers as necessary. 

(3) Collect quiz papers for recording of results and for ( 
anslysfs of student problems/progress. ^ ' 



0» 



.FtCAL QQLiFORM TEST (MF^ ' QUIZ • ..^ " . ' ' ^ 

' ^ Lesson 1 " * , ' " 

Instructions : Place an X in 'the spaces ( ) wtjich corjrectly apply to the * 
statements inade. Unless otherwise Instructed^ this 1s an **open book" " ' 
quiz. * . • 

Y Example :^ The author(s) of the procedure used here for testing for # • 
fecal cDlifonrs is/are: , ^ 

(x) Rocco RussomanTio ' ' ^ " . 

r ' ( ) Audrey Donahue-g ^ ' * ^ 

( ) Charles Feldm^rm ^ ' ^ . ' ' . > 

* , (X) Harold Jeter ^ « ^ 

1. Tfee purpose of running the fec^l col if own tesj asan effluent monitoring 
pnxJedure is to;- , 

(') deterrr/n^^e extent of^disease bacteria , ' * 

( ) correlate it with chemistry, analysis^ . # , . ' 

' ' determine effluent quaHtyX^ •'^ 

tndlrectly measure chlorinaHpnJevels ' ^ 
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The sample water which passes through the membrane filter is: 

( ) cuJtfjVed for a col-or developrrfept ^ 

i) delivered in'a series of meaOTred volumes for analysis / 
) used to develop corltrol plates 
) passed to discard. m 

4 . m 

Fecal col ifon#colonies are recognized by thefr: 
( ) characteristic size 

(0 ability to be seen under niagnlf icatlon of lOX or 15X 
. ( ) blue or blue-tint colorations 

{ ) ability to continuously give suitable colony denstt1es^ 



4. Feca.1 collform calculations are made: 



J ) to gi\ 
M ) based 



fye fecal. conforms per 100 ml of sample , . 
upQn the number of blue co>6n1es to'^blue-ti-nted colonies , 
as a ratio ^ * . * 

( ) based upon, the 26 hour reading having subtracted from It the% 

22-ffeur count; of fecal" coliforms , - ^ ^ 

C ) by coijnfing a U -plates and using all counts for averaging. \ 

The flow sheet for tlie fecal collform test (MF) Indicates: • * 

blue or blue-tinted colonies are viewed before Incubation ' » ^ ' ' 
colonies with blue or bhie-tinted colorations must Jwve those*. 
Without thI'S characteristic subtracted from them , ^ 

that only a single samplfe Voltmie is run for results t * ^ 

that immediately after running the sample volumes the fecal ^ • 

collform colonies can be betermlned 

: ' 22-5 
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'* .6. Fecal col 1form^c61 onlles , are counted / / * 

i ) ty averaging a>l of the plates 
) by use of a binocular dissecting scope 
) at 8-hour Intervals ^. ' 

^ ( ) only when^ the colony center^ are blue 

Indicate whether , the following are True (T) or False (F) 

7. Feca>*collTonns have an alloy/able temperature range of froffi 
the desired incubation temperature. 



\ 



* 8. Plates are ifjcubated in a\spray of heated wat^r. 



9. The count made fror» each membrane directly gives the count per TOO ml 

10. MFC broth is a cultur? medium. 

11. Sample water passing through the membrane should have detectable 
fecal col if onus. , ^ • • 

12. Feca4 col1$orm plateVUst be countiW'at the end of.each^work day. ' 

13. "The water bath incubator can vary over several degrees as long^as 

it averages 44. S'^C • ' ^ . *• > 

# 



I 
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INSTRUCTIONAL PACKAGE WORKSHEET ' 



SUBJECT MAHER';. Fecal Colifom Test by Membrane FiUeV Method * " 

UNIT OF INSTRUCTION: Equipment and Supply Requirements 

LESSON NUMBER: 2' of 9 ESTIMATED TIME: O./S hours 

JUSTIFICATION FOR JHIS LESSON: In his own working envirormerit the student will 
need to recognize, provide f jrst-line operation and maintenance, and ord6r 
(or request purchase of )■ replacement equipment and supplies used in the test. 4 
Furthermore, the s^tudent must learn 'the terminology of the needed equiprr.ent 
and supplies in order to follow instructions and perform procedures outlined 
in lessons following this. . . .* • 

ENTRY LEVEL ^HAVIOR: Completion of lesson, 1 of this series. 

A. INSTRUCTIONAL OBJECTIVE *. ^ , / ' 

1. Terminal Behavior Trainee will (1) identify equipment and* supplies used " 
' in the fecal coliform test by membrane filter method; (2) identify speci- 
fications of^equipment a.rid supplies required; and (3) recognize the 
operational requirements of- »the equipment used in the test, 

s . 

**2. Conditions * Classroom: written quiz iefften book recommend£d) using multiple 
^ Choice, matching, and* completi'&n type questions. 

3^ Accepted Performance -'90% correct score recomriended with open boik quiz, 
, ' 8U% correct score suggested if quiz is closed book. 

B. INSTRUCTIONAL RESOURCES ... -* " ' / , 
1. Ava,ilable Media - EflP "Fecal Coliform Test by the Membrane Filter 

Method," pp 6, 7, 8 to the extent readily portable, use the 
^equipment and sup'pTies used in 'the test. X-12, Slides,- . ' 
unassembled. 

» • ^ 

g. INSTRUCTIONAL APPROAGH ^ % 

1. Pre-class: Approximately 30 daysT before the^cpurse, bp sure that,quiz is 
composed fif prepared by instructor) or that. example quiz is in the hands 

^ of the Course Secretary for reproduction'. 

Obtain the supply, of quizzes and "review during the last week before the 
, course. . • , 

2. Classroom Instruction ♦ 

(1) ' Draw'attention to EMP "Fecal Colfform Test by Membrane Filter Method," 
, pp 6, 7, 8. . .. . ' , 

(2) • Discuss all portable equipment' and supplies by a "show and tell" method, 

passing portable equipment through the class; fqr non-portable equip- 
. , ment, take class to the equipment.* Alternately (less desirable) use 
slides or CCTV cassette (not yet available at writing of this Guide). 

(3) Be sure to discuss quantity/s-ize requirements of equipment arnl supplies 
and fjpw theys interrelate with the testing requirements with each Permit. 

$ 
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(4) Give the quiz. , Have students mark their own papers after WQtin^ 
the quiz; marking of papers to be associated with question-and- 
'answer procedures to clear up any difficulty shown up in quiz. 
Collect quizzes for recording Sind for evaluation of stbdent per- 
formance and evaluation of instructional efficiency. 
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Test n Name ^ ' 

EMP: FECAL COLIFORM TE'ST (Membrane Filter Met-hodK 

1. For the fecal coliform test, -the waterb«th incubator Is to be operated at 

)35°C±'0.5°C ■ ' "' f 

)'35°C+0.2°C 

) 44.5''C + 0:5°C . ' 

) 44.5°C ± 0.2°C 



in 



-2% The autoclave can or should be used for steril izeticn of 

) Sample bottles 

Filtration apparatus 
) Diliiticn water ' - 

) Membrane Filter Culture Media ^ 

3. The autoclave is to, be operated routinely at * 

) 35°C * \ ^ ' 

) 44^5°C 

) 12rC ' * • 

) 170 - 18C°C ^ ' ' • 

4. Disinfectant solution is. used routinely in the laboratory tp ^ • 

) rinse the hands after working with cultures 
) wash the laboratory bench at the beginning of e^h^day's work 
) sterilize membrane filter culture medium for use Nn the lab 
) wash the laboratory bench at the end of each day*s work 

5. I^ipets — 

) Are used to deliver a measured sarnple portion into the filtration 
apparatus 

) Are used for preparatioji of sample dilutions 

) May be made of copper, glass, or plastic 

) Are sterilized in the disinfectant solution prior to use in 
the bacteriology labp^atory 

y Qo not haye to be stj^rilized for use in the bacteriology laboi^story 

e. In deciding hov^ large "a" water bath incubator to bW* it is best to select — 
) the largest and *most expensive one that the laboratory bqdget will stand 
) one which has enough space to hold the number of cultures to be 
1nc.ubated.Qn the heaviest day's work V 
( ) the one which has space enough to hold the number of* cultures to be 
^ Incubated on an average day's work, 

. ■ " • 25', ' ■ . ■ ' 



7. The oven sterilizer routinely 

( ). is routinely operated in the range 160 to 180®C. 

( ) is routinely operated *at a temperature of izrc 

( ) is used for steriUzation of glass pipets, sample bottles 

( ) is used for sterilization of membrane filter culture medium 

8. Item's which are used repeatedly in the laboratory (pipets, sample 
.bottles, etc) 

) should be purchased in quantities providing an invjsntory of at 
least 3 times the normal single day^s requirements 
( y should be purchased in quantities providing an inventory of at 
least 10 times the normal single day ^s Requirements , 
) should be made flf borosilicatB glass 
4 ) may be made of soft glass ff used only once then discarded ^ 
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•SUBJECT MATTERr^Fecal Colifonfi Test by Membrane Filter Method 

UNIT OF INSTRUCTION.' Preparation of culture medium 

LESSON NUMBER: 3 of 9 ESTIMATED TIME: 1.0 hours 

JUSTIFICATION FOR'THIS LESSON: In his own working environment the student will be 
responsible for media preparation and management for this test.. 

ENTRY LEVEL %EHAVIOR: Basic laboratory skills-, abilHy^o use simple balance, 
graduated cylinder, pi pet. 

A. INSTRUCTIONAL OBJECTIVE . ' * 

1. Terminal Beihavi Qr > Trainee will prepare 50 rr>l of M-FC broth, 
conmercially available dehydrated medium. 

' ' 2. Conditions - Laboratocv application. Staff will provide dehydrated 
medium, di^tllled^ water, and pre-prepared U Rosolic Acid solution in 
0.2 N solution of NaOH. Students will sterilize their own media. 

3. AcceptedPer/onpance - Approval of -instructor . Instructor must be 
thoroughly familiar with appearance of typ^ical satisfactory. media, and 
must be able to recognize visual evidence of pmission of such constituents 
as the rosolic ac4d solution, or evidence of gross errors in weighing.^ 

B. INSTRUCTIONAL RESOURCES 

, 1. Available Media - EMP "Fecal Col iform' Test by Membrane Filter Method," 
pp. 14-15. )Pr3, Slides, .unassembled (12). , - 

C. . INSTRUCTIONAL APPROACH 

1. Before the lesson 

a. Prepare 100 ml of U solution of rosolic actd solution 1n a.2 N NaOh. 
This solution. is not particularly stable; it may be kept in refrfg^ 
rator up to one week but is best prepared on day of the lesson. 

b. Have arvailable for student use: balances, dehydrated M-FC broth, 

' , empty dilution water bottles, graduate^^yjtnder (50- or 100-ml size), 

1-ml pi pets, 400-600 mT beakers, electric fiot plates.* 

2. ' During the lessen ^ ' ^ 

a. Draw class attention to 'the EMP procedure on medium preparation cited 
1n'B above, pp 14-15. Have class read the procedure; 

b. Demonstrate procedure for w|.i9hing,jiiixing, and sterilizing the. medium 
Use slidesy or CCfV material to extent available. , 

c. Have class- go to laboratory and prepare medium; each student prepares 
medjum for own 'use for remainder of course. Medium, is to be labeled 
wfth student's name and stored in refrigerator, 

d. Instructor and instructor's assistant must circulate among class 

constantly during th^^aboratory application. Successful attainment 

of training gbjective tor this Subject is heavily dependent upon • 

preparation of an acceptable culture medium. 
» 1^ * * - ♦ 
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INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT MAHER: Col 1 form Test by Manbrane Filter. Method , , 

UNIT OF INSTRUCTION: Preparation of Da.ta Sheet 

* I. 

lESSON NUMBER: 4 of 9 . ESTIMATED TIME: 0.5 hours 

JUSTIFICATION FOR THIS LESSON: The student will have to prepare a laboratory record 
sheet ("bench sheet") for every sample tested In his own facilities. Day-by^^lay 
records are essential for performance of this test. This lesson provides 
instruction in application of ^ useful system of bench, records, but does "not 
constitute instruction ir^a "universal" or" required record system. 

ENTRY LEVEL BEHAVIOR: Completion of lessons 1 - 3 of this series. 

A. INSTRUCTIONAL. OBJECTIVE 

1. Terminal Behavior ■ Trainee will prepare- labortftory data sheet for effluent 
sample to be tested for fecal coliform content. 

* 

Z. Conditibns -Xlassroom: ap'plication. Student will be given detailed 

sample source and collection data»and sensitivity range of the test to be 
performed. ^ , . 

3. Accepted Performance - Approval of instructor. Planned sanfple volumes mst 
J>e such that the results will span the expected range of fecal coliform 
'^counts predicted under operational conditions. 

-*> ^ 

B. INSTRUCTIONAL RESOURCES 

1. Available Media - EMP "Fecal Coliform Test by Membrane Filter Method," . 
pp 16-17. OT-13, Overhead Transparenci^ of typical data sheet. 

C. , INSTRUCTIONAL APPROACH - ^ - 

1. Before the course: Be sure that a supply or student data sheets is prepared. 
See sample following this worksheet. Blank sample is in'S€ction on. Secre- 
tarial Preparations. Two c0les of data sheet per student. 

2. During the lesson f ' * " 

a. Distribute the data sheets 

b. Show a typical sample, with tagged informatijDn on sampling data. 

c. Using projectgal (blank) write in the needed information, based qn 
sample tag information of a typical sample. 

d. Give students the sample information on the sample they will test; 
have them prepare two copies of data sheet. 

^. Instructor and instructor-assistant must check each data sheet for* ' ^ 
correction of any noted errors. ^ 

4 . 



22-12 



257 , 



% FECAL COLIFORM TEST 

. Membrane. Filter .(MF) Procedure 



Sample Type 


Lab. tJo. • 


Statioi) 


Description 




Collection Date \ 


• 

Time APM. Temp. 


Received 


' i ■ 

APM. 


Examined APM. ; 


PH 


Observations 




mis ' 
filtered 


' Colony Count 


Remarks 
























% 
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K 








Results: 
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INSTRUCTIONAL PACKAGr WORKSHEET 

t 

SUBOEjCT MATTER: Fecal Collfonn TesiJrby Membrane Filter Method 

UNIT OF INST^IUCTION; Filtration Procedtires ' * ^ - 

LESSON NUMBER: 5 of 9 ' * ESTIMATED TIME: \.2S hours^ 

/ ^ ^ 

JUSTIFICATION FOR THIS LESSON: These procedures are essential to performance of 
the test* This lesson assumes that fecal collfprm counts will be within, or 
near^to, the limits estjaj^lished for compliance with NPDES Permits. 

ENTRY LEVEL BEHAVIOR: Basic laboratory skillsj juse of pipet, graduated cylinder, 
forceps . '\ , • ' * . 

A% INSTRUCTIONAL OBJECTIVE • ' • , . 

!• Terminal Behavior - Trainee will assemble the needed filtration equipment 
and supplies at the laboratory bench, and will make a predetermined series 
of sample volume filtrations through membrane filters, place them in . 
culture containei^ and Incubate according to standardized methodology. 

- ' - r 

,2. Conditions Laboratory > All equipment and supplies will be available in 

^ the laboratory; some .will be at .the student work positions and some will be 
^ ^i^ganlzed at side-table sypport areas. Filtration- volumes specified by 
/^instructor. 

3* Accepted. Performance - Approval of instructor* 

^/ Instructional resources^ ^ v 

1. Available Media - EMP "Fecal Coliform Test by Membrane Filter Method," 

pp 17-21. X-T4 Slides, assembled (15) showing step-by-steo oroce- 
^ dures. | . ^ r- r 

» 

C. INSTRUCTIONAL APPROACrf * . 

1. Before the lesson: ' - ■ / * 

^ -a. Organize student supplies in laboratory. To extent convenient equipment 
ano supplies for each student can be organized at individual work posi- 
tions. However, instructor should. expect to keep at lea«t some of the 
supply itemsv^t side of room where students can get them. ^ 
b. Collect a fresh sewage sample. Dispense 0.3 ml Into a 2-liter volum* 
of sterile dilution water in a 4-liter container. Shake vigorously 
and dispense into individual student sample bottles which are of a type 
acceptable for standardised sampling. 'Student samples should be tagged 
with Information cdrresponding with that provided orally. for Lesion 4 
of this series. Sewage sample should be collected not more than four • 
hours before class time; dispensing^ tc^ class sample bottles should be 
at start of laboratory exercise. ^ 

•2. During the lesson: i * ' 

a. Demonstrate the step-by-step procedures for organizing lab equipment 
^ and supplies at work position, preparation of culture cojitainers, 
laH^ling^of culture containers, sample filtration, and Incutation . 
procpdure#. 
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' TH^dernojistratior can be done "liv6" but .1s best done, w4th visual * 
-J^ ^ aid§./ Slides^ illustrating the procedures are available from. the 

KaHional JrainiriQ Center. • . '< . 

"1^. Class goes to laboratory, pei^forms sample filtration procedures* as- 

. \ described and. shown in briefing session. * v ^ ' 

' ¥ - . ; . • !<p ^ ^ 

• c. Instructor and insthiCtor^assistapL nlust remain in laboratory ^ 
throughout tMsf lei^on, cbrVecttiwETTicfual student errors, 
evaluating p6rfonnarxe, ^answering qufstions as they arise,* ^ 

c,^ Instructor shbul<l maintain note^ pn class performance for entire day's/' 
work,. in preparation for st%Kient evaluation report for the following 
* ' morning amf for course records, ^ • ^ • " ^ ' '/ 
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. . ^ ' . ' . INSTRUCTIONAL PAC^^^WORKSHEET. 

^§^ECT MAHER: Fecal Coliform Test by JftHTrane Filter Method 
.UNIT OF I'NsfRUCf^0^k Colony iKguntlng • " 




LESSON ilUMBE^; 6 of ^ I . * ESTIMATED TIME: 0.75 houijs 

JUSTIFICATION FOR THIS LESSON: A^fer filtnation ahdinpubatlon/lt. js essential^ 
* that fecal colifgrm colonies be ji^fferentlated -fn^ other Alony types and 
counted. It Is'also necessary that the'analyst^earn to select which of a 
^rles of membPflT^e 'filter' preparations be selected for counting. 

-EVEi BEHAVIOR^ Completion of Lesson 5 of this series; use of binocular 
[^ting microscope. . 

.JlSTRUCTKJtaAL OBJECTIVE . , ^ ' - ^ ' * ' . 

1.) Terrni peH Behavior^ - Trainee will remove cultures from incubator, position ^ . 
\ them unffer binqsfLar dlssectfng microscope, provide correct illumination, 
Xand wilA'diffeK^ti&te^nd count fecal coliform colonies or thejAbrane 
^^f11ter,jBnter1hg report <jf CQ^^n^es counted on the data sheet. W 

\1. Conditions *^ Labo^6|pry application following brief tng and drill with slides 
in the classroom. • ^' T 

3. Accepted 'Performance - Student should obtain at least one membrane filter 
with fecal coliform totoni^«» pr^ent'in the range 20 to, 60 colonies. 
Ideally, all students wllhdbtain the above results ^igm the same 'sample 
filtration vQjwne. . 

'B. INSTRUCTIONAL fcoURCES ' ^ • * " * - 

1. Available Media -'^EMP :;^ecal Coliform Test by Me^ibrane Filter Method." n^X-I 5, 
, • vSltdes, tjnassemblad (19). OT-13. overhead transparency of summary rtlfort for 
^ . (available* on Ibart frori KfOTC). . 

.C. 'INSTRUCTIONAL APPROACK ^ . . ' 

1 . Cla^room ■ • 

^ a. ^ave class read the procedi^re ' ' , . ^ 

b. Show s^lides showing acceptable 'microscope-lighting setup * 
X. Show slides w}% typical, atypical, and ifon-fecal 'coltforth types; 

drill claSfe^ recognition of Various colony types. ' ^ , / 

d. To extent available. show^l ides wifh evidence of common problems or 
errors— overct'owding 5 tna^^quate culture medium, flooding of membrane , 
filter with medl^jm, two or more colonies 1n„contact,» effect of fibers 
- ori*f1lterii . . * * 

2. ^ Laboratory . ' . . 

a. Class members count their own flltradons. ' ^ • * 

b. Instructor and Instructor- asslst^int clVcutates among class constantly, ^ 
> , observing results, assisting^in interpretations, assuring l^t micro- 
scopes ire befng used correctly. * ^ 

c. Collect onrt:(lpy of data sheiet from each students Review* for indications 
of similarities or aissimnarities of clasjs resutts and for student' - ./ 

. » evaluation. , * • , • 

d. Return dafta sheet fql lowing day for use in lesson 9. „ ^ 
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• . . INSTRUCTIONAL PACKAGE WORKSHEET ' ' y 



SUBJECT MAHER: Fecal 'col 1foFm T^st l5j Membrane Filter Method ' ' 
UNIT jOF. INSTRUCTION: Filtra4iron Procedures 

LES'SOk NUMBER: 7 of 9 - ES^MATED TIME: 0.75 hours 

JUSTIFICATION FOR THIS LESSON: When a series of fe^al collform tests yields results 
-higfrer than the required levels f^r compliance with the Nf^DES Permit, 'it betomes 
necessary to aiijust t+iQ fiUration volumes in order to secure determinate . 
. results.- . ^ 

l^Wt LEVEL BEHAVIOR: Basic laboratory skil Is; completion of Tesson,s 1 - 3 of .this 
* series. ^ • , ' 

A. INSTRUCTIONAL OBJECTIVE 

,1. Termijr^al Behavior Trainee will assembly tht needed filtration equipment 
and Supplies at the laboratory bench, and will make a seifies^of sarapli^ 
filtratiohs through membra*ne filters, and place them in* the, incubator, 

2. Conditions ^ L*ab.oratory. ^11 equipment'and supplies to be available in 
room, but not pre-po^itioned at student work positions. Students will use 
tlie M-fC broth /th€i^^ prepare for Lesson 3 of thi* series. Students will 
' '%fce given a samp-le which is assumed to have appraxtmately-2000 fecal conforms 
per 100 ml, and must determine suitable sample volumes for their tests. 

ral - ------ - . 

IS. 

>r( 

B. ^ I{<STRUCTIONAL RESOURCES \ ^ 

1. Available Med-iai . - EMP "FecalColifonn Test by Membrane Filter Method," pp T7-21 . 
Review of slid'^s if needed. •. 

C. ^NSmUCTIONAL AfPROAfH ' * ' , " . ' j 

1. Before fhe'le&son: >. . \. ^ ' \ ^ W 

•-a. Organize student s''i^p1ies in laboratpr^*, not at individual work posittcns 
• in such y^way that students can ^ect 'needed material and organize 1t 
ix ' .\J effectively at ifork positions, - . . ' ^ 

Not more than 4 hours junior 'tp^ 1 e^soh,. collecrt a fires h sewa^. sample. 
Refrigerate until c4kss time^, : 
c' class time» dispe^^se. 3.0 ml4of the sewage Into 2. liters -of 'steriler 
' , dilution, water, in a 4-liter bottle. Shake vigorously, .• , ' * 
^d. » Dispense Into individual student sample bottles*^ taigjtd -witfi , sample 
♦ data^appropriate to 'an effluent sample. • v • 'r 



per luiimi, ana must aetermine, suitable sample volumes tor their tests. 
"•Students may obtain -approval of instructor for samidl^volumes selected before 

nrn^ppHinn with f n 1 tir;*t-lnnc " 

n^tq^cl 



'J^ ^proceeding with filtratlons. 

Accepted Per^ormanccr' -r- Approval of instcuctor 
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During. the lessor: 

a. Provide student briefing on^r^or sample data (approximately 
2000 fecal coliform/lQO ml);' /' . * % ' ^ . 

b. Distribute sample data sheets to stud^ts for pre^ratipn of 
laboratory r^cfordsw-Ctwo per student)* -^^^ 

c. Students proceed to laboratory, perform tests as required. 

d. Dis'tributyindivfdual samples ■&) each studiht-pai»*> at, start of 
laborat9r7 Exercise, / 44 * " 

€• Instructor and instructor- assistant myst. circulate through class, 
correcting, errors, derronstrating proper techYiiques where needed; 
answering questions as they arise: . * / ' 

With increasing confidence in their work, studentCwill start to ask 
cjuestiops about colUteral issu>^* associated with fecal colifonri 
testing. To extent feasibl-e, with laboratory work at hand, instructors 
should i)e responsive to any -amf all' questions related to the fecal , , 
colifonn test requirements and procedures. - ' 



• ' ^ . ' INSTRUCTIONAL RACKAGE' WORKSHEET , 

SUB J£CT' MATTER: /Fecal Contorm Test by Membrane Filter Method - - , 
UNIT OF INSTRUCTI6N: Colony Counting '. ' » 

LESSON NUMBER: 8 of 9 \ ' ESTIW^TED TIME : 0,75.hourSa^ 

JUSTIFICATION FOR THIS LESSON: ' EssentiaVto completion of Lesson 7 9f this series 
ENTRY LEVEL BEftAVIOP: Completion'of lesson 7 of this^erles ' ^ . 

^, INSTRUCTIONAL^BJECTIVE • \ ' ^ ' 

1. Terminal Behav.1-or - TraT%e will remove membrane, fil tier ci>lturjes from ^ 
incybator, assemble microscope andjighting equipment, and will court fecal 
colifo'rm colonies obtairled^from f il tr?tions in. Lesson 7, Counts will be 
recorded 'dn laboratory record. , ♦ * 

2. Conditions - Laboratory 

3. Accepted 'Pei^fonnance - Each student^shoyld obtain at leasf-one membrane 
^filter With fecal^oliform colonies present in the range of 20 - 6C 
/colonies. Ideally, all st^identis will obta'in acc^ptaile colony density in 

essentially the same sampr^ filtration volume. In thefkial analysis, the * 
instructor will *have toifeclide whether the stu,dent has performed-acceptably, 
or' if furthe^ laboratory practice is required. • ^ - . 
• • ^ * 

6: Instructional res-ources • . ' . . . » , . 

1- :EM^^Feca1 Cojif om Test by -Membrane Filter Method"--p 21. 

Review -of 'X-IF s.Iides if 'neederfi^--^- ^ . ^ . . r * 



^ftlSTRUCTrONAL'APPROACK . ' ^ - 

1. • In classroom, have briefing- on What is expected for thef lesson,^'; 
,2.-. Pjfoceed to laboratory, have students ^or:k as independently as possible., 

3, ' Instruc^tor' and 'instructorrassist^njt to remain in .laboratory at all times, 

answering questions, evalu^ing s-tudgnt performance. ^ ^ , • ' ^ ,^ 

4, , After completion of- colony counU, reti>rn to classroom for Lessqn 9.- i 
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INSTRUCTIONAL PACKAfiE WORKSHEET 

SUBJECT MATT,ER:- FecaV Col ifonn Count by' Membrane Filter J^od ^ . 

UNIT OF INSTRUCTION: Determination of F^cal CoTiforms per TOO ml 

LESSON NUMBER: 9 of 9 . ' ESTIMATED TIME: ' 0:75 hpurs 

OUStlFICATION FOR-^THIS LESSON:" Determination of, feci! coTiform count per TOO ml 
requijjiiiapplicatio'n of a calculation based on sample filtration volumes and 
numbers cJilecal co>ifonn colonies counted' in Lessons' 6 and 8. 



ENTRY LEVft BEHA\nORf~NU)ility to solve probl^fcb simple arithrt^c; completion 
of Lessons 6, S lsf-^this series.^ " ~ 

^ A. INSTRUCTIONAL OBJECTIVE • ; ' , . ^ 

1. ' Terminal Behavior - Giverr the ' col onj^ counts and sample filtration volumes 

from Lessons 6 and 8 of this series, trie student will select the appro- * 
pr i ate ^embr^nei'i Iter resUlt(s) for repoi;t'^ns purFH3es and will calcinate 
fecal coliforms per 100 ml\ recording the r^suUs in -the 'dfisigfnated place 
on the data sheet. . , : 

2! Conditions - Classroom. Conference-workshop. ^ • . i 

•3:. Accepted Performance - Correct tt ^lQ ulations reported to 2 sigrrfficbnt 
' ' , figures: ~ > ^ 

" .INSTRUCTIONAL RESOURCES . ^ ^ ^ ^ . v,. r^if..- MothnH" ' 

1' Available Media - EMP ^Tecal Coliform Test by Membrane Filter Method 
pp i^, 23, 24. OT-13, overhead transparency of summary report form. 

, C. INSTRUCTtONAL APPROACH > ' 

A— ' 1. Have students^ read the instructional reference cit6d above. 

2. t5o ov6^r typical problems created by .instructor • 

3. Have students make their/ own calculatibtist based on their, data, from 

^ Lessons 6 and 8. ' ' ' 

4. Have students report their calculations. Get results for Lesson 6, 
J recording on the projectual while showing on screen. .D^e wax pencil or 

* water-soluble ink; this wlU penDit use of the projktuar repeatedly for^ 

) ' future offerings of the course* ' , * . 

5. Analyze and dipcuss similarities of^data; seek to determine reasons for • 
arty restiUs wWch aije markedly different from class norm* 

6. Have studfents" copy ilata sunmary for thefr own future JUse, possibly for 
personal practice calculation of geometric mean, taught in a separate ^ 

' ' "EMP" ' , ' ^ * 
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•A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDUT^ES 

for the 



CALCULATION OF THE GEOMETRIC MEAN 
.OF COLIFORM 

by the 

USE OF LOGARITHMS 



V 



as applied in 

WASTEWATER TREATMENT PACILITIiS^ 

and 1n the 
MONITORING- GF E^FLyENT WASTEWATERS 
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-GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MATTER: Geometric Mean 

UNIT OF INSTRUCTION! Summary of Instruction on Subject Mattel 
LESSON -^^UMBER: One lesscm only- 

ESTIMATED TIME: Two hours for those who have not had logarithms, 
minutes for those who knqw logarithms. ' % 



Thirty 



JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know how to 
calculate the geometric mean of several fecal coliform counts to satisfy permit 
system reporting requirements for U.S*. EPA Form 3320-1. 

A 

ENTRY LEVEL BEHAVIOR: Ability to add a series of numbers and to divide the 
sum by a positive number. 

A. INSTRUCTIONAL OBJECTIVE . ^ 

1. terminal Behavior - Trainee will know how to caJcuiate the G^eometric Mean 
when using logarithms. — __^_„^ 

2. Conditions - Traineie will be~~ provided with the EMP, the only equipment 
needed 5lnce a set of logarithms (page )-lt and 7-12) are included fhd a^ll 
necessary instructions. 

3. Accepted Performance - Correct calculations of 4tie,Geometrtp Mean for the 

. three practice problems, 9J^" °" P^9® ^"^^ °^ Thelcornect school 

\ solutions are given belo»rTbr the Instructors use. 



GH (1,4)= antilog Fog 1 



+ log T j 
j o.O -t- Q.60206| 
antilog |o,30103| , 



antilog 



^ 2 

GM (1, 10, 100) « anti 



tilog j loq 1 'lojriO Vioq lOoj 



= antilog f o.O 1.0 2.01 • ' 
L 3 I] 

« antilog DD 



« 10 
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GM (10, 10, 10) = antilog j Tog 10 lo^ 10 log loj 
^= antilog j T.O KO 1.0 



• • = antiloc) ^.6] ■ ' ' 

- - = 'V • ■ . ^ ■ 

Additional problems thgit can be assigned by the instructor are: 
GM (1, 100)'= 10 - • - 

SH (1, 9,) = 3 , 

GM (188, 200) =194 ^ , 

. GM (20,, 484) = 98 ^ * ' 

8/ INSTRUCTIONAL RESOURCES ^ 

•1. Available Medir - EM? "Calculation of the Geometric Mean of Coliform Counts by the^ 
use Of Logan thms." XT-85 (I, II J m) or^TSe^I^ II S III) ' ^. 



2. Showing of A/V unit (in preparation) of the same titleT Followed by 
steff by step procedure through the EMP by the instructor at a faster 
pace ^han ] above or via self-instruction. 

C. IHSTRUCTIONAL APBROACH (Sequencing) 
^ 1. Discussion of the need for mastering the procedure 

2. Showihg^f A/V unit or 

3. ^Proceed, through all steps in the EMP' making sure that the example on page 
7-13 is understood; 

4. Have .the students independently solve the practice problems on page 7-13. 

5. Alternative.', Instructor can work in class prac'tice problem GM (1, 4) = -2 
Then give one of the additional problems without the answer. Student 
should get the right answer., «. 

0. SPECIAL INSTRUCTION . 

1. Sometimes the calculation of the MPN leads to an inequality. For example.- 
one resu t could be the fecal colifortf. count is les^ than 2.0 (written as 
^2.0). Another result could Jbe the fecal coliform count is greater than 
or equal to 2400 (written as >H()p) . The reconrnended solution is -shown • 
.by two self explanatory exartipTes^. 



/ 
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GM (<2, 18) = less than 6 



(<6) 



since GM (2, 18) = 6 
GM (>2400, 600) = greater than or equal to 1200 
since GM (240O, 600) = 1200 ' ♦ 



'(>1200) 



If any fecal coliform count is ^ero then the above procedure does not apply 
since statement 2 on page 7-4 states, "each count is greater than or equal 
to one". One way_CLt Mndllng this problan is. to arbitrarily assign the v^lue 
of 1 for each zero fecal coliform count and then follow the usual program of 
action outlined above. As an example: GM (0, 0, 0, 16) = G {1, 1, V, 16) »= 2 
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GUIDELINES FOR . o 
INSTfiUCTIORAL PACKAGE WORKSHEET 



SUBJECT MATTER: Measlirement of* Flow jn an Open Channel b^' Pai-sljal 1 Flume' 
.UNIT. OF INSTRUCTION: Basic Elements , ' , 

LESSON NUMBER: 1 of 3 - . - , * - 

ESTIMATEO TIME: 3/4 hour, • , • . • ^ 

** ^ 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE : The student must be familiar.' 
>with the stj^ucture of flume, its^ operating principles? and factors 
influencing it5 perfontfance. • ^ 

ENTRY LEVEL BEHAVIOR: Skident. should be familiar with basic units of volume 
and length. - ^ , ^ 

A. INSTRUCTIONAL OBJECTIVE - - ' \. ^ 

1. Terminal Behavior - Student will be able* to identify the parts of a 
Parshall Flume, explain the, principle by which fl-ow can be'^measured • 
u-sing the flume, and identify factors that Van infl^^ence the-meas- 
urBnent obtained. ' • ■ 



2. Conditions.- Class wom. 



■ % 



• 3. Accepted Performance - Satisfactory identifications 'and explanations 
% as ^indicated under A-1 above. - - 

B. INSTl?(JpTiONAL RESOUJ^CES. - ^ 

^ 1. Available Medla r EMP Measurement, of Flow in an t)pen Chamiel by Parsiiall Flume; 
J pre-post quiz on principles of Parshall Flume. ^T-6, Ov'erjiead transparencies'- 

r '2* Suggested ^Medta - Video tape or film clip illustratirt|: changed. .in 
flow pattern through flume when going from free-flow tp submerged 
. ' flow condition's. Operatin^odel .of channel ^ith flume. 

- *^ 

C, INSTRUCTIOfiAL APPROACH (Sequencing) ^ r ^ ' ^ ' : 

^ . * Wa^sroom - Pre-quij ^ • \ . 

■ 'Lecture covering follovftng points V ; ' 
\ ■ -1, Review units "of flow . , ' . . 

^ ' 2/ Structure of* flome 

3. Operating principle's' * ^ * * 

^ 4. Factors 'influencing performance ^ ' , 

•Post ^uiz ' 



Discussiorr of (!|uiz * 
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GUIDELINES fOR • ' - 
INSTRUCTIONAL PACKAGE WORKSHEET . * 

1 *■ • * , 

SUBJECT MATTER: Measurement of Riow'in an Open Channel by Parsball Flume 

UNIT OF INSTRtJCTION: Detenni ring Flow: Free-flow conditions 

LESSON NUMBER: ^-of 3 '•'''.[ 

EJSTIMATEC TIME: . I'hour" • 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:' '.Vhis is the usual flow 
condition under which a flume should operate ^ ' ^ 

ENTRY. LEV^L BEHAVIOR: Studenf mu5^ have successfully completed lesson 1: 
^Must be able to add, sutjtact and mjltiply using wliole numbers, fractions 
an<y decimals. - , 



ilJ be at^le 

/ appropriate^ tables to determinlKlow ^through flume - using either* 



A, IjJSTRUCTIONAL OBJECTIVE' 

Termir^a.1 Behavior - Student wilJ be'at^^le t^alculate head and use 



/ , a staff gage or a- float gage. 
/ • 

/ 2l Conditions - Classroom. 

3. AQcepted^ Performance -*Must^be able to read waiter level elevation ^ 
using a* staff gaqe ^ a float gage. Must score at least^80%*on quiz 
on calculating flow under various conditions. . 

B. INSTRUCTIONAL RESOURCES \ . 

1. Available 'Media - EMP ' . '. . 
■• • — , • 

2. ^Supgested Media - Staff gage section/ float gage, quiz piaterial , 
operating model of channel vftth flume ■ . - 

C. INSTRUCTIONAL -APPBOACH (Sequencing) 

^ Lecture, including demonstration of staff gage section and float 
. gage, illustration of head calculations and, use of flume discharge 
taW'es ' ' , . . - ' ^ ^ 

. ^•Qulz ^ * . \ ' '~ ' ^ 

Rev ie*>of Quiz ' ' ■ . . ' 
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. ^ ' \ g INSTROCriQNAL PACKAGE WORKSHEET 

f - % \ .p >. . . . 

SUBJECT MATTER: ^Mea.sur^ent of Flow tn an Open Chajinel by ParshalT Flume 

.UN!J OF INSTRUCTION: Determining- "Flow: Submerged-flow conditions , 

' : ' . ' ■ ' '■' 

• USSOfUjUMBER,-- '3. of 3 - " • " \ *■ 

• ESTIMATED TIMt: -3/4. hour ^- .. ^ 

, \ * 

• JUSHFICATlONrFOR T^IS INSTRUCTIONAL OBJECTIVE; ^Submerged-f low corfeitions'-- 
■may i5^)lTietimes occur in^pusual circumstance?,. ^ ' " ■ ^ * 

ENTRY LEVEL BEHAVIOR: Student must have successfully Completed lessons' ' 
■ 4' . 1 and 2 ' ^ , • • ■ . ' 

A. . INSTRUCTIONAL OBJECTIVE " '■• X ^ . ' - ' . ' 

1. Terminal Behavior - Stljdefit w^l be able to determine flow through ' 
' ' . -a flume when submerged-flow conditions exist,. \ , 

2. Conditiog'^ ■Classroom. , 'a ' K 

. ' : , ■ ■ . ... 

3. " Accepted PeVfoianan.ee Mast be abTe tt) calculate appropriate heads 
and- use tabalar materials and gra-phs. , Musf sqore at "lecfst 80% on' . 
quiz. ' , • ' p . # 

B. 'INSTRUCTIONAL RESOURCES \ * ' " ^ 
1. Avail aye tied i a ^ iMP ' , •. " 

• 2. Suggested Med fa ^' Quiz material Operating model of channel with 
^ flume. ■ ^ , f ■ » • •• " ■ ■ 

C". , INSTRUCTIONAL APPROACH Isequenctng) ' ^' . 

Lecture, iric\udinC[ illustration -of bead calculations* and use-of 
' \ graphical tnater*ial to .cdrrect free-flow dis.charge to -discharge 
^ under suiMiflaMed-flow conditions-" > 



fteview^f Quiz > 
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'MEAti^UREMENT Of FL'OW IN AN ©PEN CHANNEL BY 
,^ SHARP-CRESTED WEIR 



0 

/ 
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^ ' MONITORING OF- EFFLUENT WASTEWATERS 
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GUIQELINES FOR ' ^ 

' - 4 • INSTRUCTIONAL PACKAGE WORKSHEET ' , 

\ SUBJECT MATTER: Measurement 'of Flow in an Open Channel by Sharp-Crested Weir 

.UNIT OF INSTRUCTION: Basic Elements . . 

. 'LESSON NUMBER: 1 of 2 . , ' 

ESTIMATED TIME: 3/4 hour- . , ,' ' 

% JUSTIFICATION FOR THIS INSTRUCrtONAL OBJECTIVE; Student must be familiar 
^- with structure of weirs, operating principles, and factors influencing 
performance. ' » ' " 

♦ • . 

ENTRY. LEVEL BEHAVIOR: Student should be familiar with basic units of 
volume and length. ' ' 

, a/ If4STRUCTI0NAL OBJECTIVE ^ " ^ 

1; Terminal Behavior Student will be able to identify' types of 

* . standard \ieir$ and physical conditt6ns which car\ affect weir 
performance. 



4f 



2. Condi tibjis Classroom7 ^ - ^ ,^ 



3. ' Accepted Performance - Satisfactory identifications as ilidicated 
in:A-l above. ' . > 

B. INSTRUCtlONAL.RESWRCES \ ^ 



1. Available Media : _ EMP "Measurement of Flow in an Open cliannel by Sharp 
Crested Wei f." OT-12, Overhead, Transparencies - Br ,X-16, SI ides (2) . 
2. Suggested. Media - Operating model of channel with'chang.eab-le weirs. 
. , .Weir plates. Pre- aridV-post quiz material. * " ' ^ 

. INSTRUCTIONAL APPROACH (Sequencing) ^ : ' ' 

Pre-quiz , " . , 

lecture with demonstration of flow over weirs under . various. ' ^ 
condition^ using model channel ' • ' / 

Post-quiz ^ ^ * ^ . * • . . ' - 

* ,^01Scusst6ni.of* quiz ^ ^ ^ ^ " 



• " I GUIDELINES FOR ' , 
. - • " INSTRUCmNAL PACKAGE WORKSHEET ^ ^ ^ 

■ - l- ■ ■ ■ 

SUBJECT MATTER: Measurement of^ow i-h an Open Channel' by Sharp-Cres.ted Wetr 
UNH OF INSTRUCTION: Measurement ofsHead and Determination of Flow^ 
LESSON nUMBER:' 2 ot 2 " ^ ' . - 

ESTIMATED TIME: 3/4 hdur .■ • . : 

JUSTIFICATION FOR THIS If/STRUGTlOf^J. OBJECTIVE: To calcu^late flows froni 

observations nrade at a weir ipstallation. - ; 

• • • 

ENTRY LEVEL BEHAVIOR: Student must have successfully completed Lesson 1, 
and be able to add", subtract and multiply usi-ng whole numbers,' fractions, 
and decimals* ^ ^ * * ' ' 

A. ;NSTROCTIONAL OBJECTIVE 

IT Terminal Behavtd^ - - Student will be'able to calculate head on a ' 
' weir and use appropriate weir 'tables to d^^eni^ne flow 

'2. Conditions - Classroom. ^ ^ / 

'* 

^ 3. Accepted Performance - Calculation of flow under stipulated conditions 
with a, score of at least 90%, i ' 



B- INSTRUCTIONAL RESOURCES ' ' ' *5 

1 Available Media - EI^P, 



2. Suggested Media Operating model of channel with changeable weirs. 

Quiz material ; " -^^^ • - ^ W 

C. INSTRUCTION^.^PPROACH (S^fequencing) 

Lectuf^ ] . /'^ ' " ^ ^ - i 

-Quiz 



y Discuss Quiz . . 



■ ■ - '\ 
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*Part II. InstructionaTPackage Worksheets'.. . « 

E. Total Residual Chlorine . ' r ' . 

1. Accepted methods c<6lkl in the FR Issianfe^tn Outline I^q. 1 
of 'th-i.s-mafiual ire: , ' v \^ 

^ a. lodometric titration method, v^ith Starch-iodine end-potot, 

* as presented in Standard Methods for, the ExSimijiatioh, 

Water and Wastewater, 14th fed.,, p. 318, Method 409B. 
« 

b. lodometric' titration method, with amperoifnetric end-poij 
Stdnddfd Methods for the Examination "of Wa^er & Wastewater, 
14th ed, p. 322, method 409C. • . ^ \ \ 

c. DPD Colorimetric or tiVirnetric m.eth'ods, as presented in 

• Standard Methods for the Examination of Water fi Wastewater,^' 
14th ed^ method 409E. on p. 329^ and method 409F, on p. 332, 

2. The procedure taught in this course is for the amperpmetric end«- . 
point titration method. A second amperometric end-point' titra'tlon 

^ method is presented in the Sludent Reference Manual. However, it 
"is to. be used for surface waters, or otherwise clean waters, not 
.wastewater effluents. It would, therefore, not ordinarily be 
Jaught in this course. ^ 

'3. In the time available for fhis'course, it is strongly urqed that 
«o effoH be made 'to teach all three methods. 
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GUIDELINES 'FOR - , • • ' 

^ " INSTRUCTIONAL PACKAGE WORKSHEET ' • 

SUBJECT MATTER; ChToritie Testing i, , ' " , . ' ' ' ■ 

UNIT , OF INSTRUCTION: Amperdmefric titration of free and combined residual chlorin'e 
• * » > , 

LESSON NUMBER:,. 1 of T ' " *- • ' 

ESTIMATEO.TIME: 1*1/2 hours - • , 

JUSTIFICATION yifi THIS' INSTRUCTIONAL- OB^JECTIVE: The leanner should kno*^ how to 

perform an amperometric titration for the determi-nation of free and combined ' , 
'residual chlorine in treitment plant effluents to satisfy permit system • 
analytical requir^ents. 

. EJi^Ki LEVEL BEHAVIOR: 

A. "INSTRUCTIONAL OBJECTIVE ■ > v ' " . . • , 

.0. Terminal 'Behavior - The learner will determine the free -and combined residual 
chlorine concentration in a treatment plant effluent sample. ' "* 

2. Conditions - The l-earner will have th^ use of the^ttached CH.A.CL.EMP.3. 27.74 
and, aTl chemicals and equipment 1 isted in' it. ' ' I* 

3.. Accepted Performance - Acceptable technique in performing the-test\ni be 
determined by the instructor^ • 
B. INSTRUCTIONAL RESOURCES . . •; 

1. Ava'flable Media - XT37, Tape/Slfde Unit "Residual Chlori-np & CWorine Demand.'' 
' OT-5, Overhead Transparencies - iO. w ' - 

2. Suggested Media - . » . ^ ^ 

^C. INSTRUCT I ON^iL APPROACH (Sequencing)' 

i ^ 1. Discusston of the importance of the chlo^je determination oy tne instructor. 
2. Showing" of A/ V jun it XT-37 ResidiAl Chlorine'and Chlorine Demand. 

. ' 3. Performance of amperometric titration for^the determi«ttion of free and 
combined residual chlorine in a 'typical sajnpf^ fn the ta5oratory using the 
^ attached EMP; ' " . , ^ : 




4. Critique of the laboratory exercise by the instryctorr. , 
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AS^TED THE- TABLE OF CONTENTS-, 
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A PROTOTYPE FOR* DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 



for "the 

• flTRlMETRIt DETERMINATION OF TOTAL ' 
RESIDUAL CHLORINE IN WASTEWATER EFFLUENTS 



as app-VidW in ' _ 

WASTEWATER fREATMENT fAcTITTfES"" 

and in the 
MONITORING OF. EFFLUENT WASJEWAltRS 
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. . • GUIDELINES FOR ( 

/ INSTRUCTIONAL PACKAGE WORKSHEET 

>' ' ' 

( . 

^ ■ SUBJECT MATTER:, Titrimetric Determination af TotaV R^sidkl Chlorine 
, . . " in Wastgwater Effluents ^ . 

' UNIT OF INSTRUCT^: ^' ," ■ , 

L§SSON NUMBER: 1 • 

ESTIMATED TIME: 3 hours ^ , . 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learrier should ^krww how to 

determine^the total residual chlorine content of a wastt^water treatment plant 

A "~ efftUent because it is required by the NPDES permit system. 
^ ♦ * » 

^ ■ ENTRY LEVEL BEHAVIOR: The learner must "be able to: * : * " 

K Perform basic mathematical con^jtations (addition, subtraction, 

muVfiplication and dfVision). 
Z. Solve problems involving use or the formula ml x N = ml x N. 
'3. Handle solutions of acids and bases safety* ' ^ 

4* Boil water on a .hot plate- safely. » - ' • 

5* .Understand the te»^s liter, piilliliter, gram, milligram. 

6. Understand 'the term normality, to the extent that it is' a chemical way of 
^ " , expressing concentration. 

7. Perform weighings on an analytical" and on a trip baUnce. ' ^ ^ 

8. Use ordinary laboratory glassware such as beakers, flasks, graduated cylinders, 
' voliwetric flasks, burettes, volumetric and. graduated pipettes. 

9. Clean laboratory glassware 
id. Prepare chemicarsoluti9ns. 

, - 11. Prepare a desiccator for use. • , i 

IZji^erform a titration (the emphasis should be on proper technique, rather than 
^on*the t^pe of titration). ' ^ > . i» 

13. Use a mortar and pestle. • ^ ; - 

14. Use a pH meter. 



A. INSTRUCTIONAL OBJECTIVE: 



1. Termirjjtl Behavldr - The learner will exhibit proper technique while determining' 
the total residual chlorine content of a sai^Je of wastewater treatment plant 
effluent. 

2. Conditions - The learner will have tfre use of the EMP and the eqqip^nent and 
reagents listed in sections D. and E.- of this instructional ppickage worksheet. 

' ; . - . ^ . ' - ) • ' ' 

3. Acc^ptQd Performance - The use of prop^, technique in performing the test 
Will be judged by. tKe instructor. 



4 ' ^ . ^ 

B: INSTRUCTIONAL RESOURCES: 



1." Aiailable Media : a. XT-53, Determination of Total Residual Chlorine r lodometric, 
* Titration Method ' ^ . , ' - - ^ 



Suggested WftdJa : 'None. 
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C. INSTRUCTIONAL APPROACH (SEQUENCING) \ 



1. Prior to the starf of the course the instructor h^s prepared the reagents • 
in sections B.I., B.Z., B.4, , B.5, -,^8.6. , B.7. and B.8. In addition, for 
reagent B.3., the instructor has approximately 5 g. of arsenic trioxide in 
• , a weighing bottle twrttv top) stored iTi'^a desiccator. (One bottle per student) 
^ ATso, 225" ml of Chlorinated effluent sample (200 ml are needed per determina-- 
^on) are on hand for each student; the 'instructor may want the learners to 
repeat the determination, necessitating having mdre sample on hand; 

. 2\ Classroom discussiion of the purposes of chlorination and the other methods 
for its determination using XT-93, Determination of Total Residual Chlorine - 
lodometric fitratijDn Method. 

Emphasize strongly that arsenic tioxide and phenylarsine oxide are toxic, 
and'what to do if these items are spilled on the skin or work, area;* i.e., 
washing wfth large amounts of water, and wiping with damp tissues. The 
materials must never be ingested. 

Diemonstrate the use of a car bPiV^i oxide lecture bottle. (Since this is an- 
6asy-to-learn skill, it can simply be- demonstrated at this point rather than 
' ^considering it an entry level skill.) ^ \ 

3. 'laboratOF'y - yave the learner^ do section 8.3. By using glass T's or Y's, 
rubber tubing and clamps, several learners will be- able to work from one 
lecture bottle of carbon dioxide. Have the learners do section C. 

4. Classroom Since the determination is a long 'bne,,ij would probably 1^ a 
good idea to stop and resolve any problems which^may have arisen:during the 
lab session*. Also, a break for lunch could be'^iven at' this time if needed." 

5. Laboratory - Have the. learners do section D. 



6. Classroom - Have the learners do section E., and answer final questions re- • 

• ......... * 0 . 



garding the determination. 





1. Laboratory apron. ' ' ^ - - * 

2. Safety glasses^. ' ^ | * . ' , 

3. 'Pen or pencil. i J. \ ^ - 

4. Notebook (fpr recdrdiag data)."' ' , . 

5. One distilled water plastic squeeze bottle. \ " \ 

6. One weighing bottl^with top (about' 15 <nl capa^ftty)^ Containing the 5 g. 'of 



arsenic, trioxi'de. • , . ^ 



7. Several tissues. . • • 

8. Six *inch stirring rod-. ^ * * 
^"9. Sufficient alumimjm foil t9 wrap a Miter glass-stppiJered bottle, 
'10. Three T, liter glass-s^t(^p?red bottles. ' 



D. IPW EQUIPMENT^ REQUIREMENTS (-Continued): • ■ ' 

For each learner : / - " 

11. Five plastic weiahing boats' (abi/ut 2 inches square). 
' 12'. On^l liter volumetric fla^k^ . / . 

13. One small powder funnel (to fit into the top of h I liter volumetric flask). 

14. One small fi#el (to fit into the top of the burets). 

15. One 50 ml buret. ' \ 
1^. One 5 m^burpt. ' 

17. One clamp (to support the buret). . ' ' 

18. One ring 'stand (for use vyith the buret and clamp). 

^ 19.>a^etic stirrer and 2 inch stirring bar (optional ) . - ' '"^ 
20.* One 50 ml volumetric pipet. • ' .| 

21 • One 10 ml volunetric pipet. • 
22. One 5 ml volumetric pipet. - ~ ^' , 

'23^ One 10ml graduate* pipet. . ^ 

24. One 30 ml beake/-. * . V ' ^ 

25. One 500' ml Erlenmeyer flask. ^ 
,26. One 250 m.1 Erlenmeyer flask. 

, 27. One 500 ml graduated cyVinder. 

28. One 250 ml graduated cylinder. " , . 

29. One 100 mt graduated cylinder. 

30. One JO ml graduated cylinder. ^ \ 
3t. One eyedropper. ^ , . , 



ip balance, 100 g. capacity --1 per 3 or 4 students., 

cture bottle of carbon dioxide - see C.3., 2nd sentence. 

teen inches of 6 ntn glass tubing. ^ . • 

Two feet. of tygon tubing (to conrtect the lecture bottle of carbon dioxide, to 
the 6 mmglass tubing). " . ^ _ ' - ^ 

5. pH meter Cwith pH 4. and 7 buffers) - 1 per 3 or 4 students. 

6. * Several small spatulas (for use WheV weighing, solids) . 

, IPW REAGENT REQUIREMENTS • 
♦ For each leajrner : 




1. 15 g spdi^ hydroxide; NaOH. 
2., 66 g potassium iodide, 'KI 
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IPW REAGENT REQU I REMErt'lJ (Continued) : 

For each learner ; • , ^ * 

.3. 13 g resublimed iodine, . ' 

4.V^out 5 ml concentrated (12 N) hydrochloric acid, HCl . ' 

Scared * ^ ' ' ^ 

The reagents prepared by the instructor prior to the start of the course (B.j 
B.2., B.4., and B.5. through B.8.) will be sufficient for about 10 learners. 
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS ' 

R. Tota,l Suspended (Non-Filterable). So^ds, mg/liter 

1. The Federal Register (FR) issuance in Qutline No. 1 of this Guide lis,ts 
only one method for this determination: glass fiber filtration with 
drying at 103-105OC. 

2.. This method is the onre written in the Effluent Monitoring Procedure (EMP) 
format entitle'd, "Total Suspended (Non-Filt^ble) Sol ids'( mg/1 iter"-. 

3. The reference source for the EMP is 1974 EPA "Methods for Chemical Analyses 
of Walfcr and Wastes^" p. 268/ The other Fft source'for the procedure is: 

a. 14th ed.„ APHA, "Standard Methods for the Exajni nation of Water aitd 
Wastewater," p. 94^ . • 

* ' ' * * - r 

4. The EMP provides a choice of filtering equipment. .It has directions for 
using a membrane filter holder with, larger filter discs for influent samples 
which usually contain large amountl of suspended matter. It alsa has di- 
rections for using a Gooch cruciblg as a filter holder when processing 
effluent samples which usually require smaller discs. , , 

5.. In the following Instructional Packefge Worksheet, the less6n plan is for 
the sti/deat to use both types of fil^er4ng equipment. ' - * • 

6. Each student is' to prepare filter/discs and then process one wastewater 
treatment plant influent sample using membrane filtration equipment and 
' one. wastewater treatment plant effluent. sample usirrg a Gooch crucible. 
The jIPW equipment requirements are based on this assignment. If you^ 
choose a different assignment, adjust quantities accordingly. 
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, INSTRU^NAL PACKAGE WORKSHEET , 

"SUBJECT MATTER: ToUl Suspended (Non-Filterable) 'Solids, mg/liter 

UNIT OR^INSTRUOlON; ;Suninary of 6 elements - CH.SOL.Su's.EMP , ' . * ' 

ESTIMATED TIME: 255 minutes excluding 210 minutes for dry'X:ool periods 

^» " > • 

JUSTIFICATION FOR >HIS INSTRUCTIONAL OBJECTIVE : The learner will bT5 responsible 
• Yor determining total suspended (non-filterable) soltds as jng/liter. 

tNTRY LEVEL BEHAVIOR:: Learnfef- must l^now how to weigh to 4 detimal places on ah 
analytical balance, how to measure liquids^ with a cijpet and a graduated 
cylifider, how to work subtraction problems involv^g decimals and how to 
multiply and divide factors in a'fraction. 

A. INSTRUCTIONAL OBJECTIVE: 

1. Terminal Behavior - The learner wil»^semble the required equipment 
(including* 1 GoocK crucible and 1 meraBrane filter assembly), prepare 

'glass fiber: filters, determine and report- comple£ely'dr1ed,*totaT "sus- 
pended solids to the nearest mg/li-ter for an influent and an effluent ' ^ 
sample and keep complete records of the sample an^ test* data according 
to the EMP. ' . ^' ♦ 

2. Conditions- -"being provided with classroom insttuction, the required 
equipment, two samples, a copy of CH.SOL.SUS.EMP, two copies -of data 
^sheets as. on page 16-32'and total working tirrtS. of 150 minutes. - 

Ji. Accepted Performance - His techniques raystibe satisfactory according to" 
an Instructor's rating an(J his an&wers*must be the same as an Instructor's 
answers qalculatetf from tlie same . data. 

B* INSTRUCTIONAL RESOURCES: ' - - . • ^ 

1/ Availabl^edia : a. £PA'-"MetKods for Chemical Analyses of Water' and Wastes"; 
EMP "Totrfl Suspended Solids"; equipment and supplies; copies of data sheet 
on EMP, page J6-32jr af>d. example discs which would be rejected due to fr- 
rrfguTarlties. showing up during disc preparation, b. TC-21, Videocassette 
" Tape Unit "Preparing the Filter Disc", Part I, 15 minutes; ant^ "Procedures^ ' 
» Part II^-,13 minutes, c. OT-4, Ov^head Transparencies - 7, showing: Federaf 
Standard? filtration assembly with divisions of sol1d$, definition of non- 
filterable solids, procedures listed\on EMP, page 16-5, the data sheet on * 
E/IP> page 16-32, assignment of volumes tp be filtered and calculation formula. 

C. INSTRUCTIONAL APPROAQH: ^ . 

'/ . * , • The method presented In the fffluent Monftoring Procedure (EMP) Is according 

' , to the EPA Methods Manual. Two types of filtration assemblies are given in 

^ ' * ^ that refer^ce - the membrane filter holder with funnel and the Gooch crucible 

' ' with adapter. ' • ' . • 

^ ' ' ' ' . \ ^ ' . " 
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'f) Accordingly, the EMP^'procedure Is written with information about using both 
^ these assemblies, and this Instructional Package Worlcsfteet (IPW) contains plans 
for instructing students in techniques -for. using both. 

There is a second reaj|on for presenting the two filtration assem|)lies to the 
student. Current legislation regarding secondary 'treat^^ent not bnTy specifies 
a limit for suspended solids concentration in effluents (mean up to 30 ntg/1 
for a 30 day collection period, mean up to 45 mgAl for a 7 day collection 
period) but it also specifies an 85 percent removal of solids to be calculated 
\by comparing the means of influent and'effluent samples from a 30 ^ay collection 
period. Accordingly, the IPW presents plans for instruction where the student 
does two suspended so] ids^deferminations r one on an influent sample 
and one on an effluent sample. The results are Msed later in 
the Course for instruction on reporting data. To faciH*tate filtering sample 
volumes approaching 100 ml, the membrane filter assemblyik»/ith'a larger glass 
fiber disc is used for the influent sample and the smaller Gooch crucible is , 
used for the effluent sample. , ^ 

-In the student's Ef4P, the step sex^uence for the suspended solids procedure is 
giv^n in' the sftcond column. When additional information is required in the 
third column because of slight stepwise .differences in handling the two types 
af filter holders, notes on the Gooch crucible are given first and ther^ the 

' notes on the membrane filter assembly. The third column**also contains additional^ 
information on procedural steps v^ich apply regardless of the type' of filter 
holder Msed. The Instructor $hofld. explain this order in the third column of the^ 
EMP to the students. When the student is using the membrane filt^ assembly, he 
should disregard notes beginning with, "If a Gooch- crucible is* being used--T---" 
and he should use ar[ ofher notes in the third column. When the student Is using 

, a Gooch crucible assembly, he should disrfefard notes beginning with, "If a 

membrane fvlter holder is beirvg used " and hg should use ajj^ other notes in the 

third column. * n 

On the CCTV Tapes, the techniques are defnonstrated all the way through using a " 
membrane filter holder, then alb the way through tj^sing a Gooch crucible -assembly . 
Even if the Instructor chooses to pres'enl only one of the assemblies, it is , 
strongly reconmended that the. CCTV Tapes be used. Since the tasks are the same 
regardless of the type of filter support used, the.^tudent would see the series 
of tasks twice. He would see that im)re ttian one filter assembly can be used. 
He would also better recognize which notes in' the third column of* his EMP* apply 
to the filter assefnt)ly he is usifig. The Instructor should explain ^11 this when 
^Introducing the tage segments and should tell the student if he will be .using . 
just one of the assbmblies. ^ • 

.ie calculation section .of the EHP deals with calculating the mg/liter of sus- 
pended solids found in each sample analyzed by the student. The calculation 
us^ng these mg/liter results for an influant and an effluent sample to deter- . 
miW percent removal- i$^ presented on the fifth day of the fourse, u?tiig the EMP 
onpeportirig of Self-Monitoring Data". . ^ 

\ • ^ ' ' ^ " 

preparation for Instructidtn:(to be done before fourth day^ of Course) * 
-Make an alphabetical list of crucibles to be used along with their 
weights to nearest 0.1 gram and post by balances. 



Have (Jesiccant in usable condition,. 
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€. Prepare (rinse-dry/tool) enough discs to fit membrane filter 
• assemblies and enough Gooeh crucibles wlth^dlscs to supply, 
class. Keep dtscs that should be rejected to show to class. 

Id, Obtain inflAient and effluent samples for class. Determine sample 
' volijme to assign. for each so dried residue weighs more than 0.0025 
, ^grams. Label (the samples, Including Information. required on the 
data sheet (f^, 16-320. 

e. Use list of equipment in D. (below) to^^apply laboratory 
stations for each student. 

f. Duplicate two copies for each student df data sheet, EMP 16-32 



Sequencing: : . 

a. On fourth day of Colirse: 

1) Lesson one - 65 mlnutes^ " 
Z) .Break 

3) Lesson two - 85 minutes 

4]k Lunch and/or some other activity during 80 minute (minimum)* 
dry-cool period. 

5) Lesson three - 30 minutes ' ^ . * 

^ 6) Some other activity during 35 minute's (minimum) of a 50 minute 
dry-cool period. 1 

7) Lesson four - 45 minutes »y 

8) , Lesson five - 15 minutes 

b. On fifth day of Course: . ' * ' 

^\ Students tinrn in-two completed data sheets (EMP p.. 16-32) at 
\ beginning of class day. Check entries and accuracy of calcu- 
\ latioDs. NOTE: The difference on line 10 or 12 musit'be less 
\ than 0;<K)05g and the difference on line 15 must be greater 
\than 0.00a5g. Make any cor^rections on both sheets-'One.to be^ 
returned to-the student and one to be retained for Instructor's 
tevaluation of student and for discussipn in lesson'six. 

2) Lesson six t 15 minutes, , ' . / 
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D. IPW EQUIPUENT AND SUPPLY REQUIREMENTS: 

(Student prepares, 2 filter discs but us€j,s 2 pre-washed and dried discs 
to process 1 influent, sample and 1 effluent sample) 

1^ . 

\. For each Student : t 

1 i^pron * \ ' 

V Cylinder, graduated, 25 or 50 ml ^ 

.1 Cylinder, graduated, volume equal to or greater than the volumes 
'\ of sample to be filtered / 
, 1 Pair forceps (flat, to transfer disc) 
1 Flask, suction, 1000 njl 
^ 1 Hose connection with pinch clamp (far vactu^) 
\ Go^h crucible, (withoutT'f titer disc) and adaptyr for mouth of ^ 
suction flarsk 

1 Membrane f i Iter holder assembly (without fil/er disc) in stoppj^r 
• • for moutti of suction flask 
.1 Pen, felt tip„, marking 
1 Pair tongs f / 

1 Wash bottle, st|ueeze type, for distil led/Vyater 
1 Watch glass, small, for membrane filter /size disc 
1 Vacuum source or pump drawing 05 inches of mercucy. (Avoid sharing. 
Add time to lessqps 1 and 2 if students must share.) 

♦ 

NOTE: Prior to the course, prepare (rinse-dry-cool) for each 
student 1 filter disc in a Gooch crucible plus 1 filter 
disc for membrane filter assembly. Store in desic5ator(s) 
, . for yse in class. • • • 

2. Shared: 

oxes of filter discs^ glass fib^r, without organic binder. Reeve * 
ngel type 934 A or 984 H, Gelman type A, Whatman GF/C or equivalent. 
Diameters should be large enough so discs will cover openings in the 
Gooch crucible or the membrane filter assembly to be used. Each 
, student needs 1 of each siz4. 

Balances, analytical, capable of weighing to 0.1 mg under a 200 g ^ 
Toad, 1 per 4 students. ^ * ^ ^ 

Box of small, soft tissues by edch balance, . / 

Oven, drying, for use at* 103 .- -105 C with space for 1 Gooch crucible 
and 1 small watch glass for each student. 

E. IPW REAGENT REQUIREMENTS: (minimum amounts per student) 
250 ml distilled water _ ' ' 

-X ml plant Influent sample to yield dried residue weighing^ at least 0.0025 g, 
X ml plant effluen^ample to yield dried residue weighing at least 0.0025 g. 
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INSTRUCTIONAL PACKAGE WORKSHEET • 

SUBJECT MATTER: Total Suspended j[Non-Filterable) Solids, mg/liter 

UNIT OF INSTRUCTION: Preparing the F.i Iter Disc.KH.SOL.SUS.EMP. Procedure A) 

LESSON NUMBER:' 1 of 5 ' • ' ' - ■ , 

ESTIMATED TIME: ■ 65 minutes ' £ 

JUSTIFICATION FOR' THIS INSTRUCTIONAL OBJECTIVE: To determine suspended solids 
in a sample, the learner must wash and dry the glass ffber di^c before using 
it. ... 

"entry level BEHAVIOR: None 

A. INSTRUCTIONAL OBJECTIVE: ; 

* 

1. Terminal Behavior - Learner will wash a membrane filter size disc and 
' a disc in a Gopch cruqjble according to st€ps 1 through 17 listed in 
*£MP-A, as stated and/or described in the Information column. 

2. Co;idition& - using both membrane fjlter holder and Gooch crucible 
assemblies, given the equipment, the EMP, no assistance' and 30;niriutes. 

* 

3. Accepted Performance - He must actomplish tenrvinal behaV^r to the. satis- 
faction of ah Instructor rating. (Particularly note corn^ect placement 

of discs'On holders, tighte«*flg the MF fgnnel to holder, graduality of 
applying vacuum to seat the disc, careful technique in transferring the 
MF fitter to a support;, and using tissue to wipe off and handle Gooch 
crucible.) . ♦ 

B. INSTRUCTIONAL RESOURCES: 

1.. Available Media : a. Copies of EMP; example discs^ which shpuld be rejected 
w^n irregularities show up .in this procedure, b. .OT-4, Overhead Trans- 
^parencies - 4, showing Federal Standards,^ filtration assembly with divi- 
sions. of so>ids, definition of non-filterable solids and procedures 
♦ listed onJMP, p. 1&-5. c. TC-21, Videoca^sette Tape Unit, ''Preparing' 
the Filter Disc", P^rt I, 15 minutes. 

C. INSTRUCTIONAL APPROACH (S'equencTng) : , 

1. "Presentation (35 min,,V . ^ - ' 

a. Lecture - InJ^roductlon ^ . . 

- Overheads - Stalidards, Assembly'aiDd Terms, Definition . 

- EMP, p. 16-4: overview. Stress weig'Ki^ngirfntration-drying-weighing 
sequence. Note source of inethodv^ ' ' 

. r 0^ferhead - EMP, p. 16-5, Procedures lest * , 

- Tell students to use p. 16-5 as a "flovJ sheet" in laboratory. 
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b. Assignment - Read from atK)ve: Af instructional Objective, 
1. Terminal Behavior. 

c. Assignment - Have students read p'rjDcedure A. . 

d. . Introduce and run'CCTV cassette, "Preparing the Filter Disc." 

e. Diemonstratlon - Show examples of discs whlch^should be rejected. 
^ f. Question .[^erlod on material presented. 

2. Student- Performance .and Evaluation (30 mln^-) 

As stated In Insti^uctlonal Objective above, by Instructor rating 

# 

3. NOTE: Students stop after A, Step 17 "Put disc (on support) Into an 
oven." To Bvold a time lag^or drying and cooling. Instructor should 
prepare discs ahead of time for student use in the next lefson on the 

, Proce^lkrfe. 
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INSTRUCTIONAL PACKAGE WORKSHEET 

" ' . y 
SUBJECT MATTER: Total Suspended (Non-Filterable) Solids, mg/liter 

UNl/ OF INS'tRUCTION: Initial Weighinq, Filtration, First Drying 
JCH.SOL.SUS.EMP, Procedures B, C, D, E, F, G, and J) ^ 

LESSON NUMBER: 2 of 6 ■ , . 



? 

J 



ESTIMATED TIME: 85 minutes , ■ • 

JUSTIFl'CATIoi* FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will bJ responsible 
• for determining suspended solids. " | 

ENTRY LEVEL BEHAVIOR.: Learner must know how to wfeigh to. 4 decimal places on an 
analytical balance, and how to measure liquids with a pipet and 4 graduated 
cylinder. j 

i 

A. INSTRUCTIONAL OBJECTIVE: J 

1. Terminal Behavi Qr - Learner will weigh. a membrane filter side diic and 
use it to filter an influent sample and wilt weigh a Gooch drucible 
with disc and use it to filter "an effluent sample, using appropriate 
assemblies and keeping records accord-Hag to. the steps in EMP Procedures 
B through G.3e. as stated or <lescribed in the Informaution cplumn. 

2. Conditions - Learner will be given the equipment, two sdmp|es, the EMP, 
two copies- of a data sheet, no assistance and 55 minutes. | 

• 3. Accepted Performance - He must accomplish terminal behaviof to the satis- 
^ ' faction of an Instructor rating. (Particularly ^te correJ:t retord-keeping 
, ^ M the lab datasheet, careful techniques when transferring fiJter discs, 
^ correct weighing techniques, correct measuring of the volipe of sample 
to filter, thorough ririjsing of sample from graduated cylinder and walls 
/ of filter, correct handling of the Gooch crucible, ♦and us| of EMP clean-up 
directions'.) . I 

B. ^ INSTRUCTIONAL RESOURCES: * ^ I 

1. Availablig Mej^la. - a. Copies of/ EMP; 2. copies per student data sheet froA* 
EMP; p.. 15-32. , b. OT-4, Overhead Transparencies - 3, snowing procedures 
listed on EMP, p. 16-5 used inhesson U the data sheet on EMP-, p. 16-32 
and voliflnes of samples, c. TC-21, Videocassette Tape Unit '^Procedures", 
Part II, 13 minutes. 

,C. INSTRUCTIONAL APPROACH (SEQUENCING): • 

1. Presentation -'(30 min.) 

a. Lecture - Introduction 

- Overhead - EMP, p. 16-5, Procedures of test ^ 

- Tell students to use p. 16-5 as a "flow sheet" in laboratory. They 
will use filter discs Washed,' driedf, and cooled before cqurse. 
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b. ^Assignment -°Read from abevej A. Instructional Ol{lect1v.e, 
1. Terminal Behavior. 

c. Assignment - ,Have students read Procedures. B. through ,G. 

d. NOTE: -In lab/stop after G.3,e^wMch Includes J. Cleaning the .-^ 
Equipment, Step ^ • " tj^ • 

e. Distribution- Give eath student two copies of the data sheet which' 
are to be filled In and given to 'Instructor at end of EMP work. One 
will be returned to tbe student after Instructor chec-ks it. 
Overhead - Note the oraanization (sample information - analytical 
results - cAl-culations) and references to-EMP Procedures. 

■t* . " , 

f. Assignment - OverheacJ - Assign approximate volume of tnfluent sample 
to be filtered through a membrane filter assembly using Procedures B 
thnoughf G.3a, Thef^ assign approximate volume of effluent sample to 
be filtered through a Gooch crucible assembly, usfng Procedures B 
through G,3e, Have students write volumes and assembly to be used at 
top of their data sheet. Explain that some reports require calculation 

^ of per c^nt, removal of suspended solids. In this case, both influent 
and effluent samples must be tested so they will test both types In 
^ this Course. , , * ' - 

g. Introduce and run CCTV cassette, "Procecftre/' ^ 

h. Question Period on material presented / 

2. Student Performance and Evaluation (55 min.) as stated in Instructional 
Objective above, by Instructor rating* 

3,, NOTE: Students stop afiter G step 3 "Put disc (on support) into an oven." 
'To avoid a time lag for drying arid cooljng, some other student activity 
should bfi planned for the next 80 mihutis (minimtmi). InstrucW/students , 
should remove crucibles and discs from pveri after 60 minutes and put • 
them in desiccators for the 20 minute cooling period. 
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• . » tlAND-OOT for L5SS0N 2' 

^ Typical Laboratory Da^ Sheet ' (2 copies to each student) 

for ^ i, 

TOTAL SUSPENDED (NON-FILTEftABLE) SOLIDS, ^g/l>iter 
Name of Plant ' . 



■STEP 


SUSPENDED SOLIDS • 


SAMPLE 

^ — 


SAMPLE 


SAMPLE 




WR 2 * 

mp • f. 


' . .-■ 1 ^ 

THpnti f 1 ca t ion t *- ^ 

\ ! A—: 1 






INS #r 


1 


1 


Type (grab, etc. ) 






GRAB. 


2 


IB. 2 . 


Date's fime Collected . ^ 


• 


■ '■ ' ■ ■■ ■ i^'i 


5/1/74. 090O 


3 ■ 




^arrrolp follprtnr 






^Tom Samder 


4" 


|c.4 


M Iter lacM Li T 1 ca 1 1 on 








c 

0 


Ie.i 


DateiS Time Analysis began 


• • 




5/1/74 1100 


6 


' ^ 

IE. 8 


ml Sjimple Filtered 






67.0 


7 


1 !. 


1st Weight of FiYter? 
plus Residue (g) 




/ ^ 


0.1426^ 


8 ' 


1^11 


I 

1 ■ 

] 


2nd wfeight of Filter* 
'piasj Kesidue vgj ^ 


IT* • / 


\ 


0.1416 


r 


■ .14 




Dlffftr^nrp (l«;t-?nH^ ^ ' 


ft 




0 0010 ' 

\J • \J\J 1 V ^ 


TO 


1.15, 


L 


3rd; weight of Filter* • . 
pluis Refsidue (g) 






0.1413 


11, 


1.15 




Qiffer«nce '(2nd-3rd) 




1 


0.0003' . •. 


11 


1.15 1 


\ 


Fihal weight ^of Filter* ^ 
pliis Residue (g) ' 




/ 


0.1413 


13 






i 

Weight oT Filter* (g) 






0.1293 




K.3 / 




Find. Difference (g) by subtracting . 
Line; 14 /from Line 13 






0.0120 ^ 

m 


15 






Divfde to-^y decimal places: 

{line 15)^ifferencfe (g) . 

(lliie 7) ml sample filter^ed ^ 




1 ^ , 


0.0001791 


J 6 


K.7 


Multiply Line 16T)y 1000 000^ 
(move clecimal point 6 places Rtj 






179.1 


17 




Rcjf'und answer on Line 17 
t^ nearest whole humber 




■ # 


179 mg/1 


18 


.Ii"l6 


, Analyst 

-4-!. ' ' . 






Mary Analyst 


19 



Filter' 
uclbles 



■jans the filter disc If ^ funnel type 
/are used' "filter" means the* crucible 



filtration assembly Is used, 
containing a filter disc. 
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SUBJECT MAHER: Total Suspended (Non-FIVterable) Sol ids, Th^/l Iter . * 

•> . ' 

UNIT. OF INSTRUCTION: Weighing the Filter Disc and Residue " 
(CH.SOL.SUS.EMP. Procedure H) 

LESSON NUMBEft:, 3 of 6 • - 

ESTHIATED TIME: -30 minutes * • ' >' 

JUSflFI CATION FOR THIS INSTRUCTIONAL OBJECTIVE: This is part of the laboratory 
procedure to determine total suspended (non-filterable) solids, mg/liter. , 

ENTRY LEVEL BEHAVIOR: , Learner must know how to wei^h to 4 decimal plac^sron arL 
analytical, balanae. «... * 

Al 'INSTRUCTIONAL OBJECTIVE: * . * 

l:'' Te.rmlnal Behavior - Learner will weigh the MF disc plus resTidue and. the 
\ Gooch crucible w4th disc plus residue from lesson 2 and record the 
weights to. 4 decimal places accoMir\g to the steps in EMP Procedure 
as^statdd or described in the Ijiformation column/ 

2. Conditions^ - iearner will be given the equipi&ent, the EMP, no assistante 
and 25 minivte^. ' . 

• ' ^ ' « . 

• 3. Accepted Performance - Learner will perform Procedure H to the sahj:isf ac- 
tion of an Instructor ^fating^ (Particularly note correct techniques for 
handling the Gooch crucible and the filter disc. Check reiding'on 
1^ balance for complete accuracy;) ^ 

B. INSTRUCTIONAL RESOURCES? . i ' 

) * 

1. Available Media - a. Copies of ^MP. ' b. OT-4, Overhead Transparencies -1 
showing procedulres listed on EMP, p. 16-5 used in Jessons. T and 2. 

C. INSTRlJCTIONAL APPROACH (Sequencing): 

1. Presentation - Briefing (5 min.J * -r • . 

^ . . • ) 

a. Overhead - EMP p. 16-5, Procedures of test 

•Tell students to use p. 16-5 as a "flow, sheet" 1n laborator^;^ 

b. Assignment - Read from above: A. Instructional Objective,- ' 
1.* Terminal Behavior. 

c. Assignment - Have students r^ad Procedure H< 

d. Briefing^ This is same weighing procett^ they did in C. The> wiU 
have t(K check for complete drying so- when finished with Prpcedure H, 
put discs plus residue (on supports) Irvto an oven (I.1.). 

2. Student Performance amd Evaluation (25 mln.) As 'stated in Instructional 
Object ^e above; by Instructor rating. - ' ^ 

^ y Page No! 29-13 
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» • i ^ . ^ •* > 

3- NOTE: Students stop after 1.1. "Put disc; plus: nesidofe Jon- support)' tnfp ' 
an Oven." . To avoid a tim^ lag for drying and toalirfg,'sdn1e ot^er student * 
activity should >€ planned f or ;the pext *35 minuteS ^(miMmUm} of the 50 
minutes. required. In$tructor/studen.ts^shoul(^>emoye er.nbibles and xli^cs * 
from oven after 30 minutes and.vput thepu Tnto*^esj*Cf^c>r^5 for tTTe 20' 
minute cooling period. > ; • ^ , - • 



V 
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■ INSTRUCTIONAL P/\CKAGE WORKSHEET / 

^BJECT MATTER: Total Suspended (Non-FnterabJ§) Solids, mg/ liter • v 

UNI-r.OF- INSTRUCTION: -Check for Complete Drying (CH.S0L.SUS.p1P. Procedure I). 
'LESSON NUMBER: ^4- of 6, ' ' . ' ■ . . ' '„~' ' . ' 

, ESTIMATED TIME* ,45 minutes . - . . 

' * , - > * 9 

^JUSTIFICATION FDR THIS INSTRUCTIONAL OBJECTIVE: T)iis is part of the laboratory 
procedure to determine total susperlded (non-f Alterable) solids, mg/liter. 

ENTRY LEVEL. PEMAVl'OR: Learner musfknow how to weigj* to 4 decimal places on an' ■ 
analytical balance and also be able^to work subfractton problems involving' -v 
' decimals. ' < ... . . " * • 

A. INSTRUCTIONAL OBJECTIVE; ^ ^ , ' * " ; 
1. Terminal Behavior - Learner^will ne-weigh tHe discs plus residi/es .and 

compare results with first weights. "He will take appropriate action 
based on these results, all as presented as steps in EMP Procedure T as 
stated, apd/or described in the .Information column. 

'2. . Condltfons - Learner will be given the equipment, the. EMP, no assistance^ 
and' 30 minutes. ' » , jj 

3. Accepted Performance - Learner will correctly apply th§ criteria stated 
, in kl5*, judged by the InstructoriJhen the data sheet is given to him.* 

B. INSTRUCTIONAL RESOURCES: >^ . . V ^ 

1. Avai^lable Media - a. Copies of EMP. b. OT-4, Overhead Transparencies. - 2 
. "^showing procedures listed on EMgL p. lB-5 usqtd in lessons U 2 ahd 3; and ^ 
„ ' -^ data sheet dn EMP, p. 16^32. ^ • ^ 

C. INSTRUCTIONAL APPROACH (Sequencing'): 

1. Presentation - Briefing and LectOre (15;nin.). 
a. Overhead - EMP p. 1.6-5. Prifcedures of test 

• b. , Assignment - Read from abpve: A. Instructional Objective, 

1. Tenpilnal Behavior. ^ ^ ^ . ^ 

c. Assignment r Have students read Procedure I. ^ 

d. Bciefing - Steps^^*thA)ugh 13 are the weighing procedure they did in 
G arid H^ ^ , . 

* . e. Ov£rheadrUse efemple on "Typical Labdratpry Data Sheef'to Illustrate 
: . ^ Steps 14-16. ■ . 
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. ■ ^ - 1 ' . *• 

2. ' Student Perfonnance and Evaluation (30 minutes) as stated in Ihstruc- ' 
. tiorial -Objective, above, by Instructor rating, 

3. HOJE: If a stud6ht*s weight difference does not meet. the criteri* in 
Step 15*, .he shWTd repeat Procedure I. Tie can put the disc into tfie* 

* oven. arid xfiturn to class. He/spraeone else can remove the disc after 
30 minu||||Pto a d6siccStor ^hd,%ifter "disc cools, he' can weigh nt during 
free time. Completed d$ta sheets are due- at beginning of th6 next class 
*day. / ' 



' .1 

)•■■■ 
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INSTRUCTIONAL PACKAGE WORKSHEET 



UNIT OF INSTRUCTION: . Calxulations anyReporting ojta (CH.SOL'.SUS.EMP, 



SUBJECT MATTER: "fetal Suspended (Non-Filteratle) Solids, mg/llter) 

alxulations and/ Reportina ^ 

Procedures K ^ind L) 

\- ' ' 

LESSON NUMBER: 5 of 6 * - * 

ESTIMATED TIME: 15 minutes., ' ' * * ' ' ' 

JUSTIFICATION FOR THIS INStRUCTIONAL OBJECTIVE: The .learner will be respo/isible^' 
for calculating results of the test and reporting this data.- • . ' 

ENTRY LEVEL 'BEHAVIOR: Learner mu.st know how to multiply and ^ivide fact0rs in a 
fraction. ^ • \ / - 

A. INSTRUCTIONAL OBJECTIVE: ^ . * 

1. Terminal Behavior - The learner will selfect data from the test, calculate 
rng/liter suspended matter Und report his results rounded to'^tffe nearest 
mg/liter as presented in EMP Procedures K*and L. - - ' . 

2. Conditions - op the provided laboratory data sheet, given tbe EI^P which 
* / . presents an -example of the stepwise calculation and the rules for 

rounding off results, with*no assistance and unlimtted time. (Homework) 

3. Accepted Performance * Learner must Jturn in competed data sheet-^th.^' 
the same answer (to- the neares.t. mg/liter) as the Instructbr ca^culdtes 
fHom the same data. • ' ^ 

- ' * J 

B. INSTRUCTIONAL RESOURCES: 

1. Available Media r a. Coaies of EMP^ b. OT-4, Overhead Transparencies - 3 
showing procedures liSted^on tMP, p. 16-6, calcuJatton formula, 'and "fiypical 
laboratory sheet on EMP^ p. 16-32'. \ " ' 



C. INSJRUtTIONAL APPROACH (Sequencing): 



1. Presentation - Lecture * {15 min.) ' 

a. Overhead - EMP p. 16-5 Procedures of Test 

This session will consider Procedures K and L. ' 
Overhead - Calculation Formula fonr overview. ' * 

b. Lecture - Use EMP Procedures K and L,.and tfje Overhead of the 

• Typical Laboratory Data Sheet to go through the stepwise examples 
of the calculation and rounding eff procedures. ' • 

c. AirSl^nment - Using the jiata sheet and Procedure'K, students are to « 
, Calculate the mg/liter susiende^l solids In the Influent and lYt ^he^ 

effluent samples tested. 'then, as In Procedure L,.they are to round 
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,aff the answers to the nearest mg/1 iter . Two completed deita sheets 
are due tq|||he Instructor nexl^ morning. Student'will receive one 
• conrected^py later in th^ day. « - ' 

2. ^ti^^'fi'^t Performance "(Homework 7 about IQ minutes.) as stated in "Terminal 
Behavior" and "Condition^" above.* ' f 

3. Student Evaluation: As" stated in "Acc^ptpd Perfdrfnance" above. 
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■ JNSTRUjJTIONAl^ PACKAGE WORKSHEET 

SUBJECT MATTER: total Suspended (Non-Filterable) Solids, mg/l Iter 

UNIJ OF INSTRUCTION: . Follow-up aqd Surmiarjf of Subject Matter » ^ 

LESSON NUMBER: 6 of 6 ' j ' / - 

ESTIMATED TIME: 15 minutes - ; 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Learner 'should have an op|)or- 
tunity to ask any questions about the procedure and also s^uld receive 

sofnl-flnal comnents ;on sample volumes tind drying Jlroes. - 

, ^ .1 ^ 

ENTRY LE«L BEHAVIOR: Le^rndr will have performed' entire procedure in CK.SOL. 
SUS.EMP. . ' : * 

A. INSTRUCTIONAL OBJECTIVE: / ' ' • ' / ' 
1. Terminal Behavior Leaf'ner will have any unresolved questions 'about the 

procedure answered and will particularly consider criteria for choosing 
sample volumes and drying- times* 

' 2. Conditions - ^MP and corrected data sheet will^be available. ^ 

3* Accepted ilFfonnance - active participation in the 15 mihute wrap-up 
session as judged by the Instructor. 

B. INSTRUCTIONAL RESOURCES: ' ^ * " ' ' 
1. ^^vai^ab^e Media*- EMP', corrected data sheets. 



INSTRUCTIONAL APPROA^ (Sequencing): 

K Presentation: Lecture - Discussion (I'B min.) 

4. ' Return corrected data sheets, retalnjrifg orje Set, of copies for self. 
b. Discuss results If appropriate. Answer questions, 
c: Nate EfV Training Guide Vlf, E.2t|.^r1teil1a Jor choosing volumes ot 
^ sampl^o be f 11 tet^ed). ' Answer qadRlons. ^^^••^ ^ / 

d. Note EW Training Guide VII, G.3b' (Time r'equlred for complete Bj^lhg) 
Answer questions. i - *^ * 

\. Answer any remaining jy^stlons. . ^^-^ ^ V 

2. Student Evaluation^- Sat1sfactory,.part1c1patl0n in the session as judged 
by Instructor. ' - . ^ • . ' 
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A PW9T0TYPE FOR DEVELOPflENT QF * 
ROUTINE OPERATIONAL PROCEDURES : 

' ' for' 

SEniEABlI SOLIDS', ml/liter / 
(IHHOF^ SETTLING COM) 



. ' ■ as'applied "in . ' . 

• WASTEWATER TREAtMENT' FACILITIES 

• . -.and irv the 
MONITORING OF EFFLUENT WASTEWATERS' 



INSTRUCTIONAL PACKAGE WORKSHEET ' , 



National T;ra1n1ng and OPf rational* Technology Center 
Municipal JJperatlonVand Training Division . 
Office of Water *PrbfiiaflU)perat1on$ 
U.S. Envjronmerital Protection Agency ^ 



CH.SOk.set^IPl^3;.5.77 



V 
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PART II INSTRUCTIONAL PACKAGE WORKSHEET^!^ 

Q. Settleable Sojidlf ml/liter (Imhoff Settling. Cone) 



/ 



1. The Federal Register, (FR) issuancej'n Outline No. \ of thfs Guide list? 
two methods for this determination: volumetr1c'6r gravtmetrit:. / 

'2. The volumetric 'method has b§en written irr the Effluent Monitoring Procedure 
(EMP) format entttled, "Settleable Solids, ml/liter (,Imhoff Settling Cone)"', 

3. The reference 'source for the EMP is 14th ed., APHA, "Standard Methods for 

* the Examination of Water and^Wastewater"; p. 95. Th'is is tTie only source* 
for the prociedare listed i«n the Federal Register. 

4. the' proce-dure in tl>e EMP \% for .determining' 'the volurst of settleable soltds 
in a WWTP sample, t'* • " ^ * . ^4-. - . - 

' • I ^ 

5. In^the following. Instructional Packaye/Worksheef, the lesson plan Ms for 
the student to perform this V>^oCedur^.' , ' ^ 

* ' ' ' 

»6.^Each student is to process one..WWTP sample to 'determine ''settleable. solids,* ' 
• "ml/liter. The iPW equipment requirements are-based^on this assignment. , . 
If you choosei a- different assignment, '^adju^t quantities ac^^ingl^.' 



/ 
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GUIDELINES FOR v . - 

, , . •* I INSTRUCTIONAL PACI^GE WORKSHEET :■, / ■ ' , . 

■■ ' * ' . . " '' ' " » ■ 

SUBJECT MA-HER: Settleable,Solfrfs; ml/liter (.Itnhoff Settling. Cone)- 

UNIT OF INSTRUCTION: Summary qf 5 Elements - CH.SOL.set.fMP , * 

ESTIMATED. TIME: 2 hours, 5 minutes*. 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will be responsible 

for determining settleabl^e solids using this method. - , * 

ENTRY LEVEL BLHAVTORr Hohf.^ ^ ^ ^ ^— 

A. INSTRUcflONAL OBJECTIVE ;V ' » ' 

. ^1. Terminal Behavior - The learner will a$;5emb.le* equipment, record sample 
identification information,* determine Sfttleaile solids as ml/liter in an 
Imhoff Cone, record the result, and clean the cone and, stirring rod using 
the steps and informatioh given in Cfi.SOL.set.EMP.' • 

2. Conditions - In a laboratory with Minimal supervision, giyen-tlassroom 
instruction, the EMP, a sample labeled with typkarl information, the re- 
quired equipment, a laboratory data sheet (copy is in EMP), and 65*m1nutes 
wofking time.-*-<.>^ • , - 

'3. Accepted Performance - Obtaining a result that fgrees with + 5 ml of W 
median of at least 3 results obtained by the Instructor on the same ^ample. 

INSTRUCTIONAL RESOURCES: ' * , ' • ^ 

V/ Avalfable Media : ^' * ' 

. ''\a.'€MP "Settleable Solids"; Standard Methods, 14th ed.; equipment supplies;* 
2 copies per student of data sheet in EMI^*, page 16.- ^ 

b. TC-42, Videocassette Tape Unit "Settleable Solids", 15 minutes, with 
4 segments doncsfistirating: / ' 

: ^ 1) Preparation (overview, equipment and sample records) ^ 

2) Determination K stepwise procedure). ' • * . 

3) Results (reading and record^g) \ ' ' 
, 4 )p Cleaning Equipment ' 

C. INSTRUCTfONALyAPPROAtH (SEQUENCING) : /^^ " ^- * ' ; < - 

1. Preparation for Instruction • , 

r a. Duplicate two.copies for each stuc^jsnt of data sheet in EMP, page 16:' 

b. Us^ listx)f feSquipment in ^. (below^)^ to supply laboratory stations for 
.each students, / ' . . • . 

c. Obtain plaht sample for f lass with solids concentration sufficient to • 
. . facilitate reading.of settled matter by students. ' , • , 

- d. Lafel the samples, including informatigp re<luired"on the data sheet. 
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C. INSTRUCTlONAL*APpROACH (SEQUENCING) (Continued) 

^ f ' ' / 

• 2. Distribute materials^to each stydeat - S minutes 

. • a. Copy of EMP. ( 

-^ 'b. Two copies of data-sheet (EMP, p4ge 16) 

.^3. Introduction:. Lecture using EMP - 10 minuses 

: 'd. Objectives, page 4 * 

b. Definitions', Training Guide I 

> c. Why test&j^ performed, training Guide/I 

^ d. OvervievrTof test steps. Flow Sheet,- page 5 

4. Presentation af Les$on5 1 and 2 25 minutes 

5. Student Performance ot: ""^ 

All •f Lesson 1 - 10 minutes - 
. Lesson 2 (B s^eps ^, 2, 3,' 4) - 15 minutes 

'6. Presentation of Lessons 3 and 4 - 20 minutes ^ 

7. Break . ' , / • 



8. Student Performance of: 



^ Lesson 2 (B steps 6, Z,, 8) -^20 minutes 
Lesson 3 - 5 minutes , • ' ' * 

' Lesson 4-5 minjjtes . ' ' . , • ^ 

' rQ. Students tiJrn, in two completed data sheets. (EMP, page 16)>at the end of 
Lesson-4. Chepk all entries for accuracy- Make any corrections on both 
sheets — one, to be returned to the student and one to be retained for In- 
structor's evaluatipn of student and discussion in Lesson-5.. 

10. Presef^tatioo of Lesson 5 - 10 mifiutes 

'.^ ' ^ - 

/ 1l. £valu^ition. .is done by Instructor during student perYormance sessiqns accorcj- 
ing to the standards set down in the individual lessons. 

D. IPW EQUIPMENT* AND SUPPLY REQUIREMEflTS: , ' \ ^ 

(1 WWTP sample) ^ ' * ' . 

For ^ach learner : ^ . ^ . 

f 1.1 Imhoff. Settling, Cone.* ' * " ; Z*' 

;2. V stirrinci rod, the same length as cone. . 

Shared : ' ^ * . ' * ^ * ' 

1. Imhoff Cone s/upport, '3 place,, 1 per 3 students. 
,2; Ihjhoff Cone brush or .§quivalerv$, 1 Ter'.3 stiudents. , * . * * 
3. Clpck (the Ideal would be for each student to have a 6b min. interval timer 
wTth alarm to signal tlje 45 minute settling time. Instructor should have at 
I least 1^ of thBse for oge s^tudent tO;use as class demonstration.) 

E. rPW REASENT'^REQUIREMENTS: (nJlnimurfl^Amownts per students) 

V 

'l liter WWTP sample. ^ 
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INSTRUCTIONAL PACKAGE WORKSHEET , . , 

* * * * 

SUBJECT MATTER: Se'ttleable Solids, ml/liter (Imhoff Settling Coae) 

UNIT OF INSTRUCTIONr A, Preparation for the Det«rminatio/i ^ ■ , ^ - 

LESSON NUMBER:; 1 of 5 

ESTIMATED TIME: 20 minutes . ' . \ 

JUSTiriCATION FDR THIS INSTfeUGTIONAL OBJECTIV|: To determine settleable solids 
in a sample, the learner must have the required equipment ready io use and 
piust record information about' the sample on a laboratory record sheet, 

ENTRY LEVEL BEHAVIOR: None 

A. tftSTRUCTIONAL OBJECTIVE: . - 

1. Terminal Behavior : The learner ^ill rex:ogrtize the required equipment, in- 
siJect it for cleann^s and assemble it in a work area. He will, also record 
sample identification, type, date, and.time collected,- and name of sample 
collector. 

2. Conditions - In a "ctass or plant laboratory, given classroom instruction, 
the EMP, equipment, a sample labeled with necessary information, a data/ 

^ ■ ^heet, no assistance and 10 minutes, , - ^ 

3. Accepted Performance - The learner, must ^accomplish the terminal behavior 
to the satisfaction of an Instructor's rating on assembling the equipment 
and with no blank spaces-or errors in the sample record portion of the 
data sheet, 

B. INSTRUCTIONAL RESOURCES: \ * ^ 

1 , Available Media : ' ^ j 

a. Copies of the EMP; 2 Copies per stu/lent of data sheet 1n-EMP,. P^e 16. 

b, TC-42, Videocassette Tape Unit "Settleable Solids", 5 minute 5,egment . 
giving an overview of the test, showing Equipment to be used and Celling 
the items oT information about the sample to be recordcfd on ttie darta ,sheet. 



C. INSTRUCTIONAL APPRPCH: 



ERLC 



.1. Presentation: 

a. Assignment 
mination". 



(10 minutes) 

Have students read Proceduhe "A, Preparation for the 



b. Introduce and run CCTV Cassette segment 
Sample Records", 

c. Question 'period on material presented, 

d. Assignment - Two completed data sheets ^re due to the Instructor at -the \ 
end of the final laboratory session. 



2 /student Performance and Evaluation: (10 m 
As stated In '^Instruction Objective above. 



3oy 



Deter- 



on '.'Preparation,' Equipment 



nutes^) 
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INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT MAHfR: Settleable Solids, ml /I iter (Imhoff Settling Cone) 
UNIT OF INSTRUCTION: B. Determination 

'lesson NUMBER: 2 of 5 - . " ' 

ESTIMATED' TIME: 50 minutes* ; ^ ^ ^ 

JUSTIFICATION EOR THIS IN^UCTIONAL OBJECTIVE: The learner will have this respon- 
. sibi^ity. 

ENTRY LEVEL BEHAVIOR: .Recognition and assembly of equipment to be used (lesson 1 
of this se^s). . 

A. INSTRUCTIONAL'^BJECTIVE: ' ' 



1. Terminal Behavior : The learner will determine Settleable Soltds, ml/1 in a 
samofc according to Method 208F (p. 95) in Standard Methods, 14th ed. using 
theWteps and information in CH.SOL.set.EMP A 



2. Conditions - In a laboratory, learner does the determination given a sample, 
the EMP and required equipment in 35* minutes with no assistance. 

3. Accepted Performance - He must, accomplish the termiijal behavior to the satis- 
faction of an Instructor's rating*. Also, his result must agree within + 5 ml 

\ of \he median of at least 3 results ob^tained by the Instructor on the same ^ 
sample. 

B'. INSTRUCTIONAL RESOURCES: ^ ^ 

1, Available Media: * " , 

a. Copies of the EMP. *^ ^ < 

-b. TC-42, Videocassette Tape Unit "Settleable Solids", 4 minute segnent illus- 
trating the deterrainatiof) in a stepwise manner. 

C. INSTRUCTIONAL APPROACH: ^ 

1. PresentMition: tl5 minutes) 

a. Assignment Have students read Proc^^lure "B. Determination." 

b. .Introduce and run CCTV Cassette segnent on "Determination." 

c. Question period ^on material presented. 

2. Student PerfoVmance and Evaluation: (35 minutes*) / ' * ' \ 
As stated in Instruction Objective above. / 

* 3. NOTE: Jime is' based on utilising the 45 minute settling period (B, Step 5) 
^ for presentation of lessons 3 and 4. Students then return to the 
' ♦ laboratory and finish this lesson, and do lessons 3 and 4"as well. 
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INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MATTER: Settleable. Solids, ml/Hjer (Imhoff S-eWling Cone) 
•UNIT OF INSTRUCTION: C Results 
LESSON NUMBER: 3 of 5* 

* 

ESTIMATED TIME: 20 minutes • ' ' ' 



JUSTIFICATrorFOR TrfrS INSTRDCTIDNfirUBOECTlVE: 
recording data. 



Learner wrll be responsible for 



EHTRY LEVEL BEHAVjOR; Learner will have performed a determination. on a sample. 

A. INSTRUCTIONAL OBJECTIV&:\ * . • 

1. Terminal Behavior - The learner will record the result from.le'sson 2. 

• \ *• 

' 2. Conditions - Given the EMP vyith a laboratory data sheet and 5 minutes. 

3. Accepted Performance - Learner must.usie correct units reporting his answer 
to the nearest whole ml per liter and also sign the data sheet. 

B. INSTRUCTIONAL RESOURCES: 
1. Available Media : 

a. Copies of the EMP; copies of the data sheet. - ^ 

b* TC-42, Videocassette Tape Unit "Settleable Solids",^ 4 minute segment 
showing how to read results of sample$ with less than 40 ml/liter settle* 
able solids and also of those with more than 40^ml/lJter solids. 

.C. INSTRUCTIONAL APPROACH: 

1. Presentation: (15 minutes) , 

a. Assignment - Have |t-udents read Procedure ^'C. Results". 

b. Introduce and run C^TV Cassette segment on "Results". - 

c. Question period on material presented. , * , 

2. Student Performance and Evaluation '^5 minutes) 

As stated in instructional Objective above ^ * 
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INSTROETIONAL PACKAGE WORKSHEtT ■ 

'subject MATTER: Semea))le Solids, ml/liter (Imhoff Settling Cone) 
UNIT OF INSTRUCTION; D. Cleanina Equipment , . 
LESSON NUMBER; 4 of 5 / , 

ESTIMATED TIME: 10 minutes ^ ^ 

' 4 / 

JUSTIFICATION FOR THIS INSTROCTIONAL OBJECTIVE: To facilitate future determinations, 
labwerre should be rinsed and cleaned as soon as possible after use. 

ENTRY LEVEL BEHAVIOR; N6ne " - » • ^ 

A. • INSTRUCTIONAL OBJECTIVE;- * / 

1. Terminal Behavior - Learner will dispose of cone contents and rinse cone 
and stirring rod with tap water. He wi*l l:hen c\ean the cone and rod 
with soap, water andean Imhoff cone brush, rinse them with tap water, 
^flfke to dry and leave to drain' on a sink. 

'2. Conditions - in a laboratory given; the EMP, required equipment and 5 minutes. 

3. Accepted Performance - Water should drain off of cone or rod without leaving 
many droplets. 

B. INSTRUCTIONAL RESOURCES: . ' . , ^ 

' 1 . Available Media : * 

a. Copies of EMP. 

b. TC-42, Vid^ocassette Tape Unit "Settleable'Solids". 2 minute segment 
illustrating cleaning the rod and Imhoff Cone with water, then with 
water and soap. 

\ . • . . ' ' 

•C. INSTRUCTIONAL APPROACH: 

1. Presentation; (5 minutes) I 

a. Assignntent - Haye students read "D. Cleaning Equipment". 

b. Introduce and run CCTV Cassette segment on^ "Cl^anfn^Equipment". 

c. Question period on material presented. 

2. Student Performance and ^valuation? (5 minutes) 

4 

As ,stated in Insrtructional Objective above.. 

3. Co^llect two completed data sheets from 'each student at the end of the 
laboratory session. * 
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- INSTRUCTIDNAL PACKAGE WORKSHEET 

SUBJECT MATTER: Settleable, Solids, ml/liter (Iifihoff Settling Cone) 

UNIT OF INSTRUCTION; Follow-up and Suimary of Subject Matter . ^ 

LESSON NUMBER: . 5 of 5 

ESTIMATED TIME: 10 minutes ' 

JUSTIFICATION FOR THIS INSTRIJQTIONAL OBJECTIVfe^ Th e I c arn er-s^iwld receive his 
\> corrected data sheet and should have an opportunity to resolve any questions 
he may have. about the subjedt matter. '. . ' , .» • 

ENTRY LEVEL BEHAVIOR: The learner will have performed the procedure^' in 1 essoins 
1 through 4 of this EMP. \^ \ , . ^ ' ' ^ 

INSTRUCTIONAL OBJECTIVE: . - 

1. Terminal Behavior - The learner wil-1 receive a corrected data sheet from^^ 
his performanpe of lessons 'l through 4'and will have any questions about 
the lessons answered. ^ 

2. Conditions -\ Corrected data sheet and EMP will be available for a \0 nvinute 
session. ' . 

5 3. Accepted Performance - Active participation in the wrap-up session as 
^ judged by the Instructor. . ' _ . 

B. It(STRUCTIONAL RESOURCES: . 

^ 1. Available Media : \ , * 
EMP, corrected data sheets; 

C. INSTRUCTIONAL APPROACH: - * ^ \ 

X 



1 Presentation: Lecturer-Discussion (10 minutfes) 

a. Return corrected data sheets, retaining one set of copies for self, 
b; Discuss results if:^ppropriate. ' 
* c. Answer any questiofts. 

2. Student Evaluation - Satisfactory participation in the session as judged^' 
by the InstructSi^^ J> 
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A PROTOTYP^FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL -PROCEDURES ^ 

for the 



^ foi^ the 



REPORTING OF SELF-MOfHTORING DATA 



as applied 1n 

WASTEWATER TREATMENT FACILITIES 
and 1n the ' 
MONITORING OF EFFLUENT WASTEWATERS 



INSTRUCTIONAL PACKA6E WORKSHEET 
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Dtyeloped by the 

■ ^ - ^ 

Nat^orMHi;^rain1ng Center 
^unlcfpal Permits and lOperatlons Divlslo 
Office of Water froflram Operations 
U.S. ENV'IRQNMENTAL PR0T£CTI0(I AGENCY 



^^WP.CH'.IPWfq64.1)Ta.9)^ 
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GUIDELINES FDR - 
INSTRUCTIONAL PACKAGE WORKSHEET 



•SUBJECT MATTER: Reporting of Self-Mon1tor1r»g Data- 



•Ul^iT-OF INSTRUCTION: fintry of Data on NPDES ' Discharge Monitoring Report 
LESSON NUMBER: 1 of 1 ' ^ . 

ESTIMATED TIME:' 3/4 hour 

JPSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Repllrting of Effluent Data 
at stipulated periods, is a condition of .a discharge permit. 

ENTRY LEVEL BEHAVIOR: St^ent must be abl^ to add," subtract , multiply, and 
, divide using whole andMecimal numbers. 

A. INSTRUCTIONAL OBJECTIVE r 

1. Terminal Behavior - Student will be atile to report self-monitoring 
data in the proscribed manner. 

2. Concfi tions - Cli^ssroom > 

3. Accepted Performafice - Satisfactory completion of a Discharge 
Monitoring Ri^portj, given a sample set of data. 



B. INSTRUCTIONAL RESOURCE^ 



'■ TSil§!Jl5Hi^/.™;i„;''"""^'^"""" ««--ent.". OT-,4. overhead 

, - y ' . ' ' 

2. Suggested Media - Set of self-monitoring data for studentuse in' 

competing Report- Form. ' j - ^ 

INSTRUCTIDNAl;- APPROACH (Sequencing) ' / ' ' ' " ' 

RevttjK format of Refport Form and data to H entered.' 

Usifig tyflcal self-mqaitoring results, go through the manner in 
^ which the data is to be handled and entered on-the form. v 

Wave students complete a, blank form', using a set of data supplie3^ 
for. this purpose. Upon completion, review procedure with students. 



f 
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